
VICAR MACHINE! 




1 



America's Newest Supercarriers 
Pack More Firepower 
Than Alf Of 
World War If 



Supercarrier 
Cutaway Poster 



TESTING AMERICA S 
BIGGEST LUXURY CA 

Cadillac Brougham vs. 
Lincoln Town Car vs. ,4 
Chrysler imperial 





Four-wheel drive, rear anti-lock 1 wakes 
and peace of mind come standard. 



The new Electronic 4-Wheel Drive Ford 
Aerostar with rear anti-Jock brakes makes peace 
of mind a new standard feature for von and your 
family. That’s because this Aerostar gives you 
improved traction and control in all kinds of 
weather 

Full-time traction and more 
controlled braking. 

Aeroslar’s sophisticated 4- wheel drive is a 
full-time system which electronically senses 



road conditions and adjusts the amount of power 
given to each set of wheels accordingly The rear 
anti-lock brakes are designed to prevent rear 
wheel lock-up and help you make straight stops. 

Powerful 4.0L V-B, standard. 

Advanced technology isn't ail there is to the 
Aerostar story. In addition to its standard 4.0L 
V-6. the new 4WD Aerostar offers attractive styl- 
ing. a comfortable interior and impressive capa- 
bility. Put this all together and you've got a 



Buckle up-lojjether we cun save Ifvfts. 





m 



vehicle that pives ymi not only peace of mind, 
but pride rf ownership, too. 

Transferable 6/50 powertrain warranty. 

Cover* you and fun i re owners on major powar- 
trmift ciMiipanpnts for 4 years/eO.QOD miles. Ask 
to see a copy of this limited warranty at ynur 
Ford Dealer. 

9flst4niilt \merican cars and trucks. 

The best -built American cars and trucks are 
built by Ford, This is based on an average of 



consumer-reported problems in a series of 
surveys of all Fbrd and competitive 81- 89 
models designed and built in North America. 

At Ford. "Quality is Job 1" 

New4WD 
Ford Aerostar 



Have you driven a Ford. ..lately? 
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Whether you're up to vour axles in water, mud and snow. 
Or chasing that yellow line mile after quiet mile. 

Your Safari AWR light truck radiate will outrun the pack. 
At a price that cleans up the competition. 



Agooddealon 
a great tire. 








MARCH 1990 
VOLUME 167 
WO. 3 




AUTOMOBILES 

20 Freewheeling The j99 1 Chevy Caprice gives 
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EDITOR'S 

NOTES 




AUtfucI, me, Birr and M*rfo, 



I N LIGHT OF the rapidly unfolding events in Panama, our cover story 
could not have been more timely. It's ironic that, as tensions between the 
United States and the Soviet Union lessen, there are still almost comical 
“heads of state 11 somewhere In the world declaring war on us. It reminds me 
of the Peter Sellers movie, "The Mouse That Roared. 1 ' U nfortunately, there 
is no comedy involved when American lives are lost shutting down the 

Gen. Noriegas of the 
world. Let's all hope 
that such Incidents 
become less and less 
frequent. Unfortu- 
nately, there's no 
guarantee of that 
happening, so it’s 
imperative that we 
maintain a very 
strong, very fit de- 
fense posture into the 
foreseeable future. 
As you read this, there are five or six PM readers sitting down right now to 
write me a letter protesting against the printing of our cover story, “Show 
Of Force,” and accusing me of being a warmonger. Nothing could be further 
from the truth. In fact, I am a peacemonger. But I’ve never seen peace break 
out by letting a small-time bully beat you up. And so, Adm, Edward Martin's 
article is extremely apropos. Retired Adm. Edward Martin, USN, knows 
what he's talking about. Recently retired as Deputy Chief of Naval Opera- 
tions (Air Warfare) and previously Commander of the U.S, Sixth Fleet, 
Adm. Martin is one of the most gentlemanly persons I've ever met. Just 
don’t kick sand in hia face. The U.S. Navy’s newest super carriers truly are 
rulers of the sea. And Adm. Martin's piece certainly does them justice, as 
d oes the beautiful J ohn Batchelor wall poster also in this issue. . . . I recent- 
ly had the pleasure of presenting the Mechanic Of The Year Award, on be- 
half of the Automotive Parts & Accessories Assn., 
to Bill Tabony of Gretna, Louisiana. Bill, who 
works at the Sears auto store in Gretna, has been 
an auto mechanic with Sears for 27 years and re- 
ceived the award for scoring highest in the entire 
U.S. among volume retailer mechanics who took 
last year’s certification testa administered by the 
National Institute for Automotive Service Excel- 
lence ( ASE). More than 5000 other mechanics 
competed for Bill's award so it's quite an accom- 
plishment, On hand to help me with the presenta- 
tion in Chicago was racing legend Mario Andretti 
and son Michael, an Up-and-coming legend. Con- 
gratulations to Bill and all the other mechanics who 
help keep our wheels rolling. , . „ Speaking of awards, I call your attention 
to our new awards program, The POPULAR Mechanics Design £ Engi- 
neering Awards (page 68). We’ll be recognizing excellence in the many edi- 
torial areas that we — and you — are involved with. Check the announcement 
bo see how you can participate. . . . Longtime Contributing Editor Bob Vila 
hosted public television’s popular show, “This Old House” for 10 years. Now 
Bob is moving on to a new show, “Home 
Again With Bob Vila.” The show will fea- 
ture affordable repairs, renovations and 
how-tos that almost anyone can do. Watch / jj* oidham 
for Bob’s new show this spring in your area. 

Till next time. 




Contributing Editor Vila 
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Editorial Offices 
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Radar Warning Breakthrough 

Digital Signal Processing (DSP) allows new ESCORT to warn 
you of traffic radar much sooner than previously possible 



WU, we introduced the original ESCORT 
in 1978 , Its superheterodyne technology 
provided an incredible increase in warning 
distance. One magazine said we "struck panic 
into the whole radar delector industry!' 

Our new ESCORT will have the same effect 
History repeats Itself 
Since 1978 . weVe continued To advance 
the science of radar warning, and our anginal 
ESCORT and PASSPORT have won test after 
test. But we've never slopped working to 
develop another breakthrough ta redefine 
radar detection again. And now we've done it 

iamdlbli hwtwchnohigy 

Our all -new ESCORT provides an incred 
idle increase in detection distance. And it's 
only a fraction of the size of the original 
ESCORT The key is Digital Signal Processing 
(DSP), an incredible computer technology, 

DSP is used by NASA to create detailed 
space photos from blurry images. I Ts used to 
deliver sharp images of internal tissue from 
medical scanners. Its used by military radar 
to distinguish enemy from friendly aircraft. 

And now we're using DSP to find radar 
signals too weak to be detected by ccrwen- 
bcrnasl technologies. 

hflfln c* escort* asp 

prufliy tw J cysCpro wwon 

□FEh*M* W 3 l ! i DSPSKTO 
Thii Mkf 5 * b.i partner 
tlCMQS protest ^ copaMe 
of 10 Jb nmiiori uiiWKiUsns 
per 5 «:pnd. ft Jls(> 41 Wd 

Ln^ewjoba ™fl 0,000 
WTCCHnpW 

Hoiv tt works 

The aew ESCORT'S DSR circuitry samples 
incoming radar signals 50,000 times a second, 
slicing them Into discrete bits of information. 
This information is digitized and continuously 
analyzed by an incredibly fast signal recogni 
tFon computer. The end result m remarkable, 

New Anti-theft System 

Escan cornea with 0 (in* "Digital Key - " id put on 
ypur keyring. When you first roterve your ESCdvl 
flnp Ihen atraut Ever y two months, you'll use your 
DlgJEOi HLey to "urilewir you* Isc&rt. 

for somcon-E? Who dtifl&rlT havs th* prapdr 
Digital Key, your Escort. »mply wqn'E work 



MOTDflCo 
□SP 5 M 00 
iSCOITtl 20 UHI 
C CMC 15 B 0 - 



Breakthrough pvffofmnc* 

ESCORFs advanced signal processing 
provides an incredible Increase in sensitivity 
on both bends. Quite simply, this means mat 
the new ESCORT picks up radar signals fur- 
ther away than was ever before possible, even 
distant instant-on radar signals. And ils 
advanced City/ Highway circuitry lets you opti- 
mize ESCORTS warning system for either 
driving environment 



ESCORTs aluminum housing, finished m 
non-gEaie black provides ruggedness that will 
last for years and years, unlike plastic hous^ 
ings, And ESCORT comes complete, period- 







nw «* escort ii only f/sr* nugri mi 3 i/r 



** The new Escort packs 
ultimate sensitivity into a 
small package. 

Sotting else even comes 
close, and no wonder,,. 

No analog device can hope 
to match this perfo rmance. * * 

HVW Rounrfei DkbitiIw 19II& 



Intuitive warning *y*t»m 

ESCORTs warning system keeps you fully 
informed. Upon radar contact. ESCORT'S alert 
lamp glows and its variable pulse audio begins 
i slow warning, Simultaneously a bar graph 0# 
Hewlett Packard LEDs shows radar proximity. 

As you get closer, the audio pulse quickens 
and the bar graph lengthens. vou'H understood 
ESCORT the first time you use iL 

No compramli* 4«*lin 

We've spared no expense in making 
ESCORT the best equipped radar detector 
ever. A photocell adjusts the visual display for 
the light level m your car (there's also a Dark 
mode for more discreet operation). 

ESCORT’S adjustable volume and Mule 
switc h let you adjust the a udio level, and we've 
added a new ’’AutoMute" that automatically 
turns the volume down after the Initial alert. 



So while yLiur E«crr 13 vtfuBftle ie you. it's ®i 
MU* value to a thief. 

Our new Digital Key 
■securrty lywarri will 
halphEcp j ,y 
your new 
Eadttynirv, 

Jfc±yU a ut or GuT/tai 




AH a$c4uar1«t Included 

For installation. ESCORT comes with both 
visor clip and windshield mount. For power 
connection, we supply both a colled and a 
straight cord to plug Into your car's lighter 
There's also a cote for permanent wiring into 
your car's electrioal system, if you prefer. 

We even include a feather carrying case, 
which fits easily in a coat pocket or briefcase, 
so you'll always have ESCORT with you, 
Tnt-drive ESCORT at no ritk 

Fpr more information, or to place an order. 
Just call us toll-free. We only sell direct from 
□ur factory to you. and wo guarantee your 
satisfaction. 

After you recede ESCORT, if you're not 
completely satisfied within 30 days, just return 
It. Well refund an your money and your ratum 
shipping costs. There are no hidden charges. 

With the new ESCORT, we've rewSutiorirzed 
radar detection again. Bui don't take our word 
for it. Order today end see for yourself. 

Toll Ftse 1 - 8 00 - 543- 1608 

Call 24 totA, 7 dtm a *ww 




ESCORT 

PTA TWA YMmwG BFCPWr 

$295 Ohw imdvrib « 3 d fir. 70 Hln im 

Pnce fttiffiEly hl( 1 «er m Canada 

Cinci nnati Microwave 
► Department 606830 
One Microwave Plaza 
Cincinnati. Ohio 4 3249 e i»o cui 
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COMMUNICATE WITH 



We re t/ying our best to make it easier for you 
to communicate with us Here are four ways you can do it 
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READER SERViCE BURE ALT 
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The Fine Art of Nature 



• 23K gold border 

* Actual size: 9V/ 



* Limited edition 
plate 



A pair of handsome Ring-necked Pheas- 
ants tread gently upon die newly fallen 
snow. The female carries herself with 
regal aplomb, while the male boldly dis- 
plays his richly colored plumage, as if in 
defiance of winters sameness. 

Now. renowned wildlife artist Jim Killen 
captures the beauty of this scene on flaw- 
less porcelain, with the introduction of 
his breathtaking collector plate. Ring- 
necked Pheasant" Absolute in its auth- 
enticity— and brilliant in its execution— 
"Ring-neeW pheasant 1- is a true mas- 
Lcrwt>rk h offering beauty to equal nature 's 
own. 

Adding to its significance. "Ring 
necked Pheasant" premieres an impor- 
tant new series of collector plates entitled 
North American Game Birds. Each issue 
will feature a dramatic Jim Killen original, 
portraying a different, well-known up- 
land game bird In its natural habitat Each 
9/r plate will be embellished with 23K 
gold, hand-numbered on its reverse, and 
accompanied by a same-numbered Cer- 
tificate of Authenticity, attesting to its 
place wi thin the edition limited to a total 
ofld firing days. 



Ring-necked 

Pheasant 

As an owner of '‘Ring-necked Pheas- 
ant," you will have the right— not the 
obligation— to acquire each issue in the 
collection, as presented to you. And, there 
is absolutely no risk, because The Hamil- 
ton Collection 100% Buy-Back Guar- 
antee assures that you may return sury 

plate within 30 days of receipt for a hill 
refund. 

Because 'Ring-necked Pheasant" 
boasts the credentials of major artist, 
aesthetic appeal, and popular theme, this 
dynamic Issue could someday join the 
company of bird-subject plates which 
have appreciated in value by as much as 
3900% after the closing of their editions. 

Stropg competition to acquire "Ring- 
necked Pheasant" Is anticipated, and you 
are urged to respond promptly, since appli- 
cations will be processed in order of 
receipt. el989 HC 



Respond by: 



March 31, 1990 



Limit: plates per collector 

Accept my reservation for (1 or 2) 

■'Ring-necked Pheasant" at $37.50 
(plus 12 AS shipping and handling) 
each, payable in two equal installments 

of S ($19.99’ for 1 or 139,98’ 

for 2 plates). 

I need send no money now. I will be 
billed $19.99’ per plate for icy 1st of 2 
installments , prior to shipment 
□ Ms. □ Mrs. □ Mr. MZM1 QE LA 

[sbmr - 

Address 

City 

State Zip 

Signature 

’ CA , FL , Sod- I L ttfttfttlU will t* chained; ih t 
apprtplUlc Bike UX- Ali app&mmfLf must be 
end aft fiifyen rtf iitfuprflFKTdL Shipments 
0 tftt V S *raf ritr imiionts tmfy. 

The Hamilton Collection 

95SI Rcpncy Squairv Bh-d, P-O- hA +4651 
JukunviSe, FL 32131 
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Good Cue For PM Project 



Y OUR pool table proj- 
ect in the December s 89 
ksue ("Rack 'Em Up/ 1 page 
74) is a terrific design, I 
would offer a small sugges- 
tion for the construction 
however, IVe put together a 
table or two and have found 
that to seal and smooth the 
joints between the slates, 
beeswax works really well. I 

usi> a Aituih butane torch und 
a cake or two of beeswax and 
me it i t into the crac ks. You 
can use a hairdryer to ensure 
a good flow. Then use a raior- 
blade semper to get a smooth 
surface between the slates. 
This way yon won't have to 
mix planter of F aria, which 
will shrink after it dries so 
you'll have to do it again. 
By using beeswax, you will 
also avoid the sanding that is 
necessary with plaster of 
Paris. 

NICK L. NAPIER 
BEDFORD, IN 

Full Speed 
Ahead 

Racing 1990 N America At 
Speed” in the January issue 
(page 81 ) is a super feature! 
Certainty one that should be 
repeated annually (at least 
the schedules for CART and 
NASCAR races). Thanks for 
the special section, 

DANAHEY 

hockessin.de: 



Your article Top Fuel Tech- 
nology 1 ' (page 98) in the Rac- 
ing 1990 special section of- 
fered an interesting insight 
into the technology behind 
big-bucks racing for all of us 
“recliner racers. N However, 
you miss one sign of the times 
us you spirit us into the *90s. 
You repeatedly refer to the 
crew chief as a “he.” In your 
photo, the top fueler is driv- 
en by Dick Lahaie and the 
crew chief is Kim Lahaie.. .is 
in daughter Kim Lahaie. 

As bad as we hate to admit 
it, it's not a man's world, so 
come on, give the women a 
break when you can. It only 
stings a ti ttJ e . 

garb vc. garner 

CORPUS CBL£Tl r TX 

Your article on "Top Fuel 
Technology" was well writ- 
ten and informative, but in 
the photo on page 98. you 
showed a screw-type super- 
charger and called it a 
Rootes-type. Also, top fuel- 
ers use 2.90:1 rear-axle 
gears, not 2.70:1 as you had 
stated. 

CLIFF MORGAN 



You're right, Cliff . The 
screw -type h lower shown 
uses varies with a tighter 
pitch than the Routes unit A* 
for the gears, the NHRA re- 



cently restricted the rear-axle 
gear ratio to 3.20:1 , as we 
mid, to keep speeds bebw300 
mph . 

Double Trouble? 

The article on oil tankers in 
your Nov. p 89 edition 
("Americans Oi! Tanker 
Mess/ page 51) gives a num- 
ber of views about the merits 
of building tankers with dou- 
ble bottoms or double hulls. 
Howe ver, you did net quote 
the American Petroleum In- 
stitute on this controversial 
subject. API's Task Force on 
Oil Spills, composed of senior 
executives of myor IRS- pe- 
troleum companies, has con- 
cluded that: "Double bottoms 
may prevent minor pollution 
in vessel groundings, but 
probably increase the risk of 
m^jor pollution in large ves- 
sel incidents. When the dou- 
ble bottom of a tanker is 
pierced, the vessel wilt sink 
deeper into the water be- 
cause of flooding of the emp- 
ty double bottom hulk/ 

V KENNETH LEONARD 

transportation director 



Golden Oldies 

I see that I s m not the only PM 
reader who holds onto vin- 
tage issues. In your "Let- 
ters^ column in December 
(page e>, you showed the 
Sidewalk Classic built by Mi- 
chael Irene Sr. , who looked 
back and found the project in 
the Nov. tissue. Well, soon 
after, in the August h 65 PM 
(page 118), you featured an 
old-time steam engine, with 
the complete plans shown in 
the magazine. This was my 
choice to build for my grand- 
children and I completed the 
project last summer, I fol- 
lowed the plana, but changed 
the colors, since here in the 
West we tend to favor Union 
Pacific yellow. 

RAY BARKLEY 
RAYSVILLE. UT 

Readers who may not have 
held onto the tmin project is- 
sue (or weren't bom yet), can 
get a pho toeqpy of the story for 

$5 from Popular Mecran* 
ICS, P-O, Rax 1014, Radio 
City Station r New York , NY 
10101. IN 



AMERICAN PETROLEUM 
INSTITUTE 
WASHINGTON D C. 



Car faafterks are power for PM train project huJir by Ray Barkley. 
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Deep Threat 

Merely a curiosity a few 
years earlier, submarines 
took a more lethal shape in 
wartime. In one stunning 
hour, a lone German sub de- 
stroyed three British ar- 
mored cruisers, sending the 
World’s navies scrambling for 
new tactics. Behind the up- 
heaval were subs with the 
range and seaworthiness to 
hunt far out to sea alone. 
Some predicted the end of 
military surface ships, but al- 
ready the desperation of war 
was hatching ways to 
counter the new scourge. 



Early Aerostyfe 

Before wind tunnels p form 
sometimes had a hard time 
following function, and aero- 
dynamics was more or less a 
hit-or-miss proposition. 
Some rudimentary pririd- 1 



pies were beginning to 
emerge, however. The addi- 
tion of a teardrop-shaped 
shell , for example, was found 
to raise the top speed of the 
car below from 50 mph to SO 
mph, without other changes. 




SO YEARS AGO; MARCH T 940 



Day Of The 
Destroyer 

As Lf in answer to the cover 
story of Zo years before, the 
article leading off our March 
1940 issue began; "Days of 
easy hunting are over for the 
submarine,” What followed 
was an in-depth treatment of 
the convoy system for pro- 
tec ting « hipping, and of the 
destroyers that enacted it. 
With their shallow draft and 
their high top speed, de- 
stroyers could dodge torpe- 
does, and then bunt down 
submarines with depth 
charges. 



Preview Of 
The Moon 

A 33-ft. concrete replica of 
Earth's only natural satellite 
drew crowds to the new Grif- 
fith Observatory in Los An- 
geles. Simulating the view 
from a future spacecraft, the 
display was based cm photos 
taken from the 100-in. tele- 
scope at Mount Wilson, A 
sculptor, astronomer and ar- 
chiteet collaborated on the 
project, which incorporated 
some 6 50 known features of 
the lunar surface. Visitors 
looked down on the complet- 
ed mode! from a windowed 



gallery , while a light on a cir- 
cular track above mimicked 

gradations of the 1 u irnr day , 




25 YEARS AGO; MARCH 1965 
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Water Jlocfc*t 

With spring around the cor- 
ner we offered up a project 
to make the days go quicker 
and brighten summer's 
promise. Our tiny 3-point hy- 
droplane boasted the same 
setup as the machines that 
held all the major water 
speed records, but it 
could be built in the cor- 
ner of a garage for J25. 
Weighing 74 pounds, it 
fit easily into a station wag- 
on. And a 14-hp outboard 
was all that was needed to 
propel the diminutive water 
skimmer at 33 mph. 



The Peaceful Atom 

Radiation’s mysterious pow- 
er to transform materials 
was the subject of an enthusi- 
astic compendium titled 'The 
Wonderful World OflrradL 
ated Miracles," Heat-shrink 



plasties und wood campsites 
were among the wonders ra- 
diation could produce. The 
portable food irradiator 
below is still a contro- 
versial part of radiation's 
promise. IW 
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Interplak cleans circles around 
your ordkiary tootftbruii 



The Interplak’ Home Plaque 
Removal Instrument is one of the 
most important advances in home 
dental care since the invention of 
the toothbrush. 

It doesn't look like an ordi- 
nary toothbrush. And it doesn't 
work like one. 

After using the Interplak 
instrument just once, you’ll be 
able to feel the difference imme- 
cbaiely. Your mouth will seem 
fresher Cleaner. 

It deans teeth nearly 
plaque- free. 

Clinical studies show dial man- 
ual brushing removes only some of die 
plaque tint builds up daily on your teeth . 

But those same studies show that 
the Interplak instrument cleans teeth 
nearly plaque-free and reduces gingivitis 
to improve the health of your gums. And 
the more plaque you remove, die more 
you reduce the risk of early gum disease 
and tooth decay. 

Nothing fights 
plaque better. 

Unlike manual and electric tooth- 
brushes that only dean back and forth. 

or up and 

^ " down, our ten 

v r V M p tofts of bristles 

■ rotate42Q0 

iwin-jiiitTK/tj ibi'inmi times a minute. 

And they reverse 

their direction 46 times a second to 
literally scour off plaque and stimulate 
your gums. When the tofts reverse 
direction, the bristles extend fuDy 
to dean deep between teeth and 
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under your gumltne. And because 
Hie bristles are four times softer 
titan the softest toothbrush, they're 
no more abrasive than manual 
hushing with tooth pas te. 

Ask your dentist 
about the benefits. 
Dental professionals across 
- tin* country have enthusiastically 
f et idorsed the Interplak instrument 
and they ’ve recommended it to 
V_ their patients. Its even accepted by 
tire American Dental Association. 

V it’s easy to use , cordless , 
and it recharges itself every' time 
you place it in its stand, Plus you 
can buy ofor-coded, interchangeable brush 
heads tortile whole family, 

Ask your own dentist 
about the benefits. Or for more 
information and a retailer near 
you, call toll-free 1-800- 
334-4031- The Interplak Home 
Plaque Removal Instrument 
from Bausch & Lomb. 

A new r way of brushing 
your teeth, with extraordinary 
results. 
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WE MAKE EARNING MONEY FOR COLLEGE 
AN EDUCATION IN ITSELF. 




How does earning over $18,000 lor college sound? Thar’s whar you can get if you qualify lor 
the Montgomery G1 Bill and add that to your pay during a standard enlistment in the Army Reserve. 

You can get help in paying oif some or all of a qualified student loan, too, through the Student 
Loan Repayment Program, And, while you’re getting help with col lege costs, you’ll get a chance to 
train in a useful skill. 

You serve part-time, usually one weekend a month, plus two weeks a year. So you can continue 
your education and pick up some valuable lessons from us. The kind of education that comes from 
experience. 

Think about it. 

Then think about us. 

See your Army Reserve recruiter today. Or call I - 800 -USA- ARMY. 
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TECH UPDATE 

News Of Tomorrow's Technology Today 








Scanning Tunneling Microscope Reveals Code Of Life 



ALBUQUERCJUE, NM— 
For List- first Unit* ever, strien- 
tists hftve pruduced photo- 
graph* of the individual 
chemical ba*e pairs making 
up the rungs ef the helical 
D N A 1 iu I f I t j r_ T hes r u n gx 
Cell] Lair] the genciLk' inM ruc- 
tion ti for every detail of every 
living thing otl Earth. 

PrcKiiueed wiLh a Scanning 
Tunneling Microscope 
(STM), the photographs 
bring sciemLnLs one step clos- 
er to a more efficient tech- 
nique for determining the 
order of DNA b;isc pairs. By 
speeding the i ingoing effort 
to catalogue Ihp entire hu- 
man genetic code, Mich a 
technique will help explain 
causes of cancer and other 
genetically related 

Invented in 1982, STM 
works by passing a current 
fro m nu ti 1 1 rail ne probe U s the 



surface of the material being 
photographed. The fi'm 1 of 
t he curre nt depends u pon the 
distance between the probe's, 
tip and the specimen. The 
probe moves back and forth 
to keep Lhi.s current at a con- 
stant level, and this move- 
ment is what provider details 
□f the surface structure. 

Until now, STM has been 
used mainly by physicists 
and electrical engineer* to 
study surfaces of semicon- 
ductor crystals and other 
nunbiolagicul materials. But 
the new UNA photos, pro- 
duced by rhrmixts al the 
University of New Mexico,, 
show that STM can he a pow- 
erful tool for the study of 
protein* and other complex 
biomoleeule*- 

Edtor ATie Dane- 

Cansritxjtnf* t*A ike* Fillon. N.ivkI U/ 

Frrtmffn, John Bird Paul L ftutwn 



Gnawing orange areas In scanning; tunneFIng micrograph reveal the 
placement or base pain. In DNA. Never before haw these haifc 
constituents qf the genetic code been teen. 



Highlights This Month 

■ Stealth News — Latest photos and 
Pentagon reports of new F-1 1 7A role. 

■ Future Thrills — New amusement park 
concepts foreshadow a hair-raising tomorrow, 

■ Army Firepower — A new crop of high- 
tech assault rifles takes on the venerable M-16, 

■ Aviation First — Persistence pays off for 
student builders of human-powered helicopter. 

■ Lifesavers In Space — NASA seeks Space 
Station escape pods to avoid disaster in orbit 

■ High-Tech Juice Drive — World’s first 5- 
speed automatic transmission debuts in Japan. 

■ Hypersonic Dogflghters — Future Air 
Force missiles will use ultrafast air-breathing 
propulsion and bank-to-tum steering. 
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Looking Ilk* sfiftw Jlntiw Mgrowth of an astronaut training program* the Waikiki Wave will shake, 
rattle and thrill futur amusement park visitors, If developer vekoma International ha* Its way. 



Army Rifle Trials Begin 



FORTRENNING, GA— 
The Army has embarked on a 
7-month testing program to 
see whether improved tech- 
nology can produce a rifle 
twice as effective as the cur- 
rent M-I6A2. PM was on 
hand for the first day of tests 
at the specially refitted 



Bruckner Range here. With 
$2.7 million worth of new 
computer iied moving tar- 
gets spread over rugged Ler- 
rain at ranges between 25 
and 800 meters, the Bruck- 
ner range is designed to du- 
plicate a real battlefield as 
closely as possible. 



In keeping with this idea, 
test subjects exercise vigor- 
ously before firing, and wear 
a strap-on heart monitor that 
reports back to scorekeeping 
computers. If targets are not 
hit within a few seconds P the 
sound of return fire blasts 
over loudspeakers above the 
firer, in an effort to keep him 
as jumpy as possible. 



The four rifles, produced 
by Steyr Mannlicher, AAI, 
Colt Industries and Heckler 
and Koch, incorporate ad- 
vances in ergonomics, pro- 
jectile design and firing 
mechanisms. If, at the end of 
six months, any of the guns 
proves twice as effective as 
the baseline M-16, it may be 
fielded as early as 1995. 



ATLANTA, GA— The 

amusement park industry 
gathered here at its annual 
convention late last year to 
vie w the thrills of tomorrow. 
One of the more radical con- 
cepts was a giant marble 
chute, with riders carried in- 
side the marbles. A free- 
wheeling inner sphere keeps 
riders upright. Closer to re- 
ality, the Waikiki Wave has a 
free-pivoting, 48-person 
gondola suspended on rotat- 
ing arms mounted on 50-fL 
towers. Spun by two inde- 
pendent motors, the arms 
cause the gondola to undu- 
late wildly and unpredkt- i 
ably- Dramamtne, anyone? 



Steyr ACE prototype [above ( fires fieehettes In 3-round salvos. Sensors 
in arrives next to pop-up target plghtf Irate pathi of bull* ti that mis*. 
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F-t I7A Stealth 
Fighter, shewn 
here over Nevada 
with T-38 chase 
plane, may actually 
be Intended for 
high-precision 
bombing mlssJora 
rather than air-to- 
air combat. 



Stealth Comes 
Into Focus 

TONAPAH, NY— Aa we go 
to press, the first trickle of 
what is expected to become a 
torrent of now information 
on the F-l 17 A Stealth Fight- 
er is just becoming available. 

Civilians staking out Nellis 
Air Force Base here continue 
to take better and belter 
photos as daytime training 
flights become more com- 
mon. And the Pentagon has 
stated that the plane has car- 



21st Century 
Fun 



ried out a successful surgical 
strike against Gen. Manuel 
Noriega's forces in Panama, 
The mission suggests that 
the craft may be intended for 
attack duty, rather than the 
air-to-air combat role envi- 



sioned for the F-1I7A earlier. 

The new photos reveal a 
number nf details including 
an arresting hook, and what 
may be retractable radio 
antennas on the plane’s un- 
derbelly. With broader 



operations bringing the 
plane more and more into the 
public view, the Pentagon is 
expected to release more 
de tailed information soon. 
Watch this space for word of 
further developments. 
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The All NewGubGadet. 

NowThere’s Every ReasonOn EaithToOwn One 




Innovation. It's what makes us 
what we are. Introducing the 
advanced new garden tractor of 
theWs. 

Just look at the remarkable fea- 
tures it offers you. 

Tilt steering and a single- lever 
adjustable, cushioned seat provide 
comfort and convenience. A power- 
ful, automotive battery' improves 
starting and offers longer life A 
large, 5 gallon capacity, saddle-style 
fuel tank keeps you cutting longer. 
Streamline hood and side panels 
are molded from dent-resistant, 
rustproof materials, for lasting 
beauty. Dual halogen headlamps 
increase visibility for dusk and 
niohl time operation. 



And the extraordinary backlit 
dash panel has indicators that con- 
tinuously monitor every vital 
operating condition. 

Toughness. It's our hallmark— the 
heart of every Cub Cadet garden 
tractor. 

Model 1862 starts with an 18 H P, 
twin-cylinder Kohler engine. Trans- 
fer that power through the perfectly 
balanced drive shaft, into the 
hydrostatic transmission. Handle 
rough terrain with a cast iron front 
axle that offers improved stability 
and a 30% tighter turning radius. 

Mount it all on a full-length, 
welded, twin-channel steel frame. 

There's no doubt about it. It’s a 
Cub Cadet. 



Exhilaration. It’s like a Sunday 
drive with the top down. 

Experience the smoothness of 
the powerful twin engine. Touch 
the control of the hydraulic deck 
lift. Turn the wheel, and sense the 
fingertip power steering. Adjust the 
seat and tilt the wheel until you're 
perfectly comfortable. Flip on the 



Cub Cadet 



Power Equipment 



headlamps, and take your new 
model 1862 Garden Tractor for a 
spin. It's a kick! It's truly a tractor for 
all reasons. 

Common Sense. When it's a Cub 
Cadet, it’s backed by our network of 
over 1600 in dependent dealers. Our 
factory trained dealers sell, service, 
and stand behind every Cub Cadet 
tractor. And we stand behind them, 
with a 2-year limited residential and 
l-year limited commercial warranty. 

Innovative engineering, state- 
of-the-art technology and (he quiet 
assurance of a dedicated Cub Cadet 
dealer. 

It all adds up to make Cub Cadet 
garden tractors the sure bet. 



P.0, Box 360930 
Cleveland. Ohio -4-4136 



Tough Tractors, For Your Little Comer Of The World. 
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SHUTTLE 



involves a specially designed 
chair with a tension bar that 
precisely controls the speed 
and range of knee move- 
ment, Sounds picked up by a 



sensitive microphone held 
near the knee are fed to a re- 
cording device and a email 
IBM computer. The comput- 
er produces a graphic read- 



pfoduc 

Eng graphic. Hilly LEfrain Indicates fijlcoar 
IhdtFc kncLv HeaJihy k nc€i are smoother 



out of the knee s acoustic 
signature and compares it 
with a database of signatures 
Linked to specific problems. 
The technique will not re- 
place conventional or- 
thopedic procedures 
such as arthroscopy and 
surgery . Instead, acous- 
tic arthrography is most 
likely to be used in 
screening candidates for 
these more invasive 
treatments to deter- 
mine whether and how 
they should be used. Fu- 
ture modifications to the 
equipment should allow 
acoustic arthrography 
to be used on elbows* 
shoulders and hips, as 
well a? knees. 



Crew-TKovciy vehicle would 
be carried to Station by 
expendable bocaicf or Shuttle. 
Designs Include winged g lider* 
an d ballistic capsules. 



Unofficial flrrt night ol Da VtodOtw as carried out in Cal Poly 
gymnasium. Itwy flew again one month later before IVatidnai 
Aeronauts Ann. witness?? lo make the achiewment official. 



Man-Powered Helo Airborne 



SAN LUIS OBISPO, CA- 
After eight years of work, 
students at Cal Poly have 
achieved the Fine balance of 
light weight, strength and 
aerodynamic efficiency need- 
ed to get a human -powe red 
helicopter off the ground. 
Now officially recognized by 
the National Aeronautic 
Assn,, the flight lasted 
seconds and took the spindly 
craft 7 in, into the air. 

Named Op Vinci lit, the 
copter is similar to ones used 



in previous attempts by Cal 
Poly (See ' Tech Update/ 1 
page 15, May m A lQtbft. 
rotor i* pulled anus mi by pro- 
pellers at each end. Pedaling 
spins the propellers by un- 
winding Kevlar thread from 
their shafts The latest Do 
Vinci includes guy wires to 
limit rotor flexing. 

Although still far short of 
the requirements, the Cat 
Poly group hopes eventually 
to claim the £25,000 Igor 1. 
Sikorsky prize, 



Sound Analyzer 
Decodes Knee 
Damage 



SAN ANTON 10, TX— 
Previously nothing 
mure than a source of 
anxiety, the create and 
clicks of a bum knee may 
now be put to use in di- 
agnosing the problem. 
With a computerized 
joint-recording system 
□f his uwn design, Uni- 
versity of Texas rheu- 
matologist L Jon Russel 
has begun to decode the 
language behind these 
unnerving sounds. 

His technique, called 
acoustic arthrography, 



Escape Pods For Space Station 



NEW YOEK, NY— Con sis- 
tent with the renewed imper- 
ative for fail-safe design 



following the Challenger 
disaster, NASA is soliciting 
proposals for vehicles that 



ESCAPE ROUTES 
mOM SPACE 



could evacuate Space Station 
Freedom in the event uf an 
emergency. 

The request for proposals 
calls for a craft that would be 



moored at the Static n, and 
would have the ability to gel 
astronauts to a medical facili- 
ty on Earth within 24 hours 
of a decision to launch. It 
w ould also have to have a life- 
span of fM) years and require 
minimal maintenance. Be- 
cause af stringed reliability 
requirements, the designs 
under consideration are 
based primarily on already 
proven technologies. 

Situations where the vehi- 
cle might be called on Include 
grounding of the Space Shut- 
tle, which would leave Free- 
dom without supplies, a 
catastrophic failure of Space 
Station systems, or a sick or 
injured crew member. 



SHASHDQwhJ 
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Better car care is easy, 
once you know where to start. 




Sale ends March 10 



COPPER PLUS SPARK PLUGS 

Siartdatd nr nsistor-type plug * 1 for 
many US cars and lighf trucks. 
fr Slid in 4-, 6-, and S-packs only. 



SALE 

881 



H 








For a great start for your 
for your used one, 




conn co "workbox” 

TRUCK TOOL BOX 

Fur full - or mid-sire trucks. Durahle 
polyethylene corustruction.. ^bnV rust, 
dcrtti chip, pix I dr oadL 



TRUCK REP MATS 

CusEnm-tit rubber bed Eo fit 
many ahcMT- and Lung-bed truck*. 
Mfr: m ay vary* SALE 



TAILGATE MAT 
PROTECTOR . ..SALE 16.00 



TRUCK TONNEAU COVER 

Vinyl itu l k bed Ltivur protect* Litr^> and enhances 

appearance. Velcro closure. Siaei m fit most popular 
^hort- nr long-hcd macki, 

every n a \ j 

vs» 49 9 



r ^MONRoer 

W GAS MAGNUM rM 
* SHOC K ABSORBER 

Rtr Hfchrdtfty trucks* 
Rjpuliir sites for many pick- 
u p? y von*. und RVs. Carry oul 
I nrtaltntion available tn stores 
wiih ce. 



■ ■ 






BUG AND STONE 
DEFLECTOR 

Smoke* red* blur, or dear bu^ du- 
fleam for many pickup* and van*. 

With brackets- MR mav vary, 
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BOSCH 

HALOGEN 
TRUCK LIGHTS 

RrctangtiW anther or l-Icht lights 

until wiring :mJ switch. 



SALt 



3997 



YOUR CHOICE 
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SONY 

ES-Rll AM/FM AUTO REVERSE CASSETTE 
PLL qunrrs tuner, function* pttmi tuning (12 FM 
and 6 AM), sine! £>wnct output. 

SALE 

139 00 






j 



K mart Car Care Sale begins February 25 and ends 
March 10 at most K mart stores across the U.S* A. 
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SPARKOMATTC 

SR3B AM/FM CASSETTE WITH EQUALIZER 

Deluxe stcico with night lMumimrion-S >hand 
equally and 4-wiiy fadrr. 



SALE 



6900 



SALE 



64 00 
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9440 THREE-WAY 
SPEAKERS 

120- wart pceik ] 

3/4" woofer, 
surface irwiint. 



Whistier* 



WHISTLER WH'425 
RADAR DETECTOR 

Lnw-lcvcl ^ijinjal monitoring 
alm-to-pulse ^gnnk Fbwer 

LED, City mode LED, X and 
K band monitoring ti-segment 
LED array. 



on 



sale 



SMRKOMATJC 

ROAD ALERT 50 
SECURITY SYSTEM 
]Jpnt for car* van, RVor hotifl. 
Acrivfttcd by change in 
roam pressure. 

SALE 



Noc available in CT, VA. 
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NICKEL-JEON 
SAT TER* 10 AY 



ELECTRON CMJLY 
shifted ^-speep J 
TIMN5JMti£iQN y# 



ELECTRICALLY 
ASSISTED 
POWER BRAKES 
AND STEERING 



ORJUf M0TO* 



integrated cowtsqller/ 

CHARGER. 1 AC PC CONVERTER 



ELECTRONIC 
INSTRUMENT CLUSTER 



Electric Van Enters Production 



TEANECK. NJ — As a proof 
or its belief (-hat the technol- 
ogy exists for commercially 
viable electric vehicle pro- 
duction. a partnership of 
automotive companies and 
electric utilities has unveiled 
an electric van that should be 
rolling off the assembly line 
this May. A more advanced 
variant, offering far superior 
performance and range, was 
also displayed, and is sched- 
uled for production in about 
three years. 



Called Lhe OVsrn, the first 
of the vehicle# uses technol- 
ogy taken from the GM Grif- 
fon, a British design that has 
logged over 7 million miles in 
fleets around the world. Re- 
markable more for its prac- 
ticality than for exotic 
technology, the G-Van will 
use a standard GM body and 
chassis, and an upgraded 
lead- acid battery system. It 
does, however, include .some 
noteworthy technological 
flourishes, including electric 



Baled on i Chrysler minivan, 
the TEVan Is jacked up to 
actQFTOTKvddle a iHde-wf hay 
at ntakeMron bitteritt The 
bask from -wheel nrfrive 
rayrxit, suspension and 
brakes are retained. 



power steering, optional 
air conditioning, 4-year 
battery life and an automatic 
battery watering system. 

Although G-V aifs 60-mile 
range and 52-mph top speed 
are modest, they are ade- 
quate to do the jobs of an esti- 
mated 40 percent of the van# 
in commercial fleets. The G- 
Van will be sold and serviced 
through GM dealers in the 
U, 5, It is hoped that reduced 
fuel and maintenance cost# 
will make up for the $32,000 
sticker price. More exciting 
from a technological stand- 
point was the minivan-based 
TEVan displayed at the 
same conference and sched- 
uled for production in about 
three years. Using advanced 
nickel-iron batteries holding 
30 percent more power per 
unit of weight, the vehicle 
has a 73-mph top speed and a 
range of 100 miles. 




NAM vacuum chamber Is uied 
to ilvmiiafe low-Earth-ortat en- 
vironment on Freedom panels. 



Panel Test 

CLEVELAND, OH-Con- 
terns that space plasms 
might short out the high- 
voltage solar panels on S|>ace 
Station Free dom have been 
allayed by vacuum chamber 
tests at NASA's Lewis Re- 
search Facility. In#ide the 
chamber, two arrays were 
exposed to a solar simulator 
and Id a wide range of ion 
densities. Lockheed will use 
the data from the tests to ar 
rive at an optimum final de- 
sign for the panels. 




TV Camera 

Guides 

Mortar 

HUNTSVILLE, AL — Fi- 
beruptic smart weapon tech- 
nology has now found its way 
into a mortar projectile that 
soldiers can fly to within I Vfe 
ft. of a target by remote con- 
trol. Now under develop- 
ment by Boeing, the Fiber 
Optic Mortar Projectile 
( FOM P ) is fired from a stand- 
ard 120-millimeLer mortar. A 
2- way fiberoptic data link un- 
winds from a bobbin on the 
back of the projectile-like 
tine from a spin casting reel 
Soldiers monitor the pro- 
jectile^ flight on a battlefield 
TV screen, and select a tar- 
get, Then they order the 
mortar Lu deploy its wings 
and fire a small rocket motor. 
An automatic tracking sys- 
tem guides the projectile 
from that point until its high- 
ex plosive antitank warhead 
is delivered to the target. 

The very high kill proba- 



bility yielded by the FOMF 
approach contrasts sharply 
with conventional mortar fir- 
ing techniques. These re- 
quire soldiers to fire initial 
rounds according to rough 
estimates of the target '# loca- 
tion, then hnme-in based on 
corrections radioed back 
from forward observers. Ac- 
curacy was seldom better 
than 100 yards, and moving 
targets Were nearly impossi- 



ble to hit. In addition to ihe 
quantum leap in accuracy, 
the FOMF extends mortar 
range from about 2 to 5 
miles. 

Expected applications in- 
clude long-range engage- 
ment of massed enemy armor 
and infantry units. Strate- 
gists believe the need for en- 
hanced capability in these 
area# will grow stronger as 
easing Eaati'Weat tensions 



lead to reductions in the 
NATO forces available in the 
event of War in Europe. 

Scheduled to undergo 
flight tests throughout this 
year at White Santis Missile 
Range in New Mexico, the 
projectiles should be ready 
for production in I9i*l . 
Boeing expects the Army tu 
buy at lea#t 50 r 000 of the 3- 
fL, 35-pound, projectiles at 
$20 r 000 apiece. 
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ATLANTA, GA-Compo- 
site materials, already a boon 
to aircraft designers because 
of their tight weight ami high 
strength, may now be tai- 
lored to prntecL crew mem- 
hern in the event of a crash. 
Tq this end, engineers at 
Georgia Tech are studying 
how different-shaped sam- 
ples of graphite epoxy eom- 



Englneer places 
sample of iftw wave 
composite in icrew 
Jack testing 
machine to see how 
ft would absorb 
trtefgy In a Crash, 

posite behave in a 
fiO-ton proas. 

[n one series of 
experiments, the 
material was fash- 
ioned into a sine wave web n 
or eomigated, shape. Such a 
shape would normally fail 
suddenly, but by machining 
small flaws, known afi failure 
initiators, into the samples, 
the engineers were able to 
make them deform gradual- 
ly, reducing peak load. The 
corrugated shape easily in- 
corporates into airframes. 



Building 
Planes On 
Computer 

LOS ANGELES, CA— 
Northrop is evaluating a 
computer input device that 
enables designers to re- 
hearse the assembly of air- 
craft before a single pari is 
made. The tool la a refine- 
ment of an earlier concept 
called Lhe Data Glove, which 
fit over the hand and con- 
trolled movements of a simu- 
lated hand: on screen , The 
FlederMouse, as the new de- 
vice is called, has similar abil- 
ities, but eliminates the need 
to don and precisely position 
the glove before use. A cur- 
sor follows the mouse's 




Northrop designer u$et Fleder- 
Mdu» to *1 mutate the assembly 
of an aircraft wing on computer. 

movements and can be 
locked onto graphically rep- 
resented parts. These can 
then be moved anywhere on 
screen. It may enable manu- 
facturers to do without ex- 
pensive engineering iTKiekyp& 




PVAMEtAITV 

OEaASCT 



CLUTCH 

PACKS 



Output 

SHAFT 



ELECTRONIC 5-SPEED 

PLANETARY 



5-Speed Automatic 



MYDJfAJUUC 



CONTROL 



vAI VE5 



SE-AT ffti a third planetary geanet into taptrtd section leading To 
the drive tfurfi, producing a unit no bigger than earlier 4- speech. 



TX IK VO, JAP A N— A utoma- 
tic tranamissiorus continue to 
shed their slush -box image 
with Nissan's introduction of 
the first juice drive with five 
forward gears. The electron- 
ically controlled unit fits into 
the same space as the compa- 
ny’s earlier 4-speed E-AT r 
and has so far been installed 
only in Cedric and Gloria 
models sold in Japan. 

Called the 5E-AT, Lhe 
transmission was created by 
adding a third planetary 
gear-set to the fourth gear of 
the ELAT. The additional 
gear allows Nissan to use a 
very low 3.857:1 first gear 



ratio for quick acceleration. 
It also makes it possible lo 
use a relatively high 3 90:1 
final drive ratio for better 
mileage in overdrive. 

Perhaps the most interest- 
ing feature of the transmis- 
sion is an electronic learning 
control operating its internal 
clutches. To prevent varia- 
tions in shift tinning resulting 
from wear, the system moni- 
tors engine .speed and ad- 
justs clutch pressures to 
produce shift timing in accor- 
dance with histories stored 
in memory. Nissan has an- 
nounced no plans to market 
the 5E-AT in the U.S. 




is 



POPULAR MECHANICS* MARCH 1990 



rttft FORCE fLLL5 TB4TMQN WQfnMSOF FHOrD 






225 horsepower a t 4200 rpm. 300 ft. lbs. 
of torque at 3200 rpm. Gas-pressurized 
stmts up front. Quadra-Shock system in 
the rear. And four patches of extra fat rub- 
ber on the pavement Mustang GT. Grab 
onto the five-speed and make you r move. 
It's a kick in the tranny. 

Best-built American cars. 

The best-built American cars are built 
by Ford. This is based on an average of 



consumer-reported problems in a series 
of surveys of all Ford and compel it ive 
*ai-'89 models designed and built in North 
America. At Ford. ’‘Quality is Jot) 1.” 

All 1990 Mustangs are equipped 
with a driver air bag supplemental 
restraint system. 

Ford Mustang GT 



225 horses are bound 
to kick something. 
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FREEWHEELING 

BY TONY SWAN, Automotive Editor 







Chevy's New Aerocops 



W E DON'T expert you 
to be happy about 
this, but it may be of Interest 
to know that the next time 
you see those familiar red 
lights flashing in your rear- 
view mirror, chances are 
those lights will be mounted 
atop a Chevrolet Caprice. 

And as we motor into the 
90s, chances are also good 
that the Caprice beneath 
those lights will look much 
like the one shown here. 

If we were odds- makers, 
we'd call this at leasL a 75- 
percent certainty, based on 
Chevy's impressive record in 
the cop car business. Al- 
though Ford has been get- 
ting mare visibility with its 
Mustang pursuit cars f 
Chevy's Caprice is and has 
been America's police work- 
horse for well over a decade. 

While the shape of Chevy's 
new full-size sedan— the first 
new Caprice since 1 9“77 — is 
certainly contemporary and 
compelling, the real reasons 
for police preference lie else- 
where. Cop car require- 
ments include four doors, 
plenty of horsepower, a 
good-sized trunk — to accom- 
modate emergency equip- 
ment — and plentiful interior 
volume, for radio gear, radar 



units and, of course, the occa- 
sional rear seat passenger. 

The old Caprice had all 
this, and the new one prom- 
ises to d diver as well p ajud g- 
ment based on a recent 
afternoon at Firebird Inter- 
national Raceway near Phoe- 
nix, Arizona. Chevy showed 
its new Caprice in cop cloth- 
ing, a Camaro similarly at- 
tired — made to challenge 
Ford's Cops tangs — plus a 
cop-spec Caprice powered by 
a Corvette engine. 

As. you'd expect, all three 
cars Were set up with stiffer- 
thamstock suspensions. Oth- 
er goodies in the cop car 
inventory include a heavy- 
duty generator, extra radia- 
tor capacity and extra 
battery capacity , Not to 
mention lights and an elec- 
tronic siren capable of an in- 
credible range of sounds. 

Experimenting with the 
audible and visible remind- 
ers of authority tend to dis- 
tract the driver from a 
vehicle's dynamic properties 
— that's right, it's fun play- 
ing cop for a day — but we 
eventually found time to con- 
centrate on the cars' han- 
dling. The new Caprice is 
certainly more nimble than 
its stock counterpart, but it's 



no sports car. It didn't take 
long to get into terminal un- 
dersteer, and recovery in sla- 
lom maneuvers was sluggish. 

The Camaro was a com- 
pletely different story — 
taut, responsive and dead 
level in hard cornering. It 
was easy to get the rear end 
to kick out, and to steer with 
the throttle once oversteer 
was achieved- It reminded us 
of our Nelson Ledges- win- 
ning Mustang cop car of two 
years ago [see Lb Hot Pursuit,' 1 
page 57, Nov. '68)=.. 

However, from the point 
of view of all-around police 
work, the Corvette-engined 
Caprice was clearly made up 
of the right stuff. 

The combination 
of performance 
suspension com- 
ponents and tor- 
quey Corvette 
power made the 
old Caprice fast 
and agile. 

Chevy doesn't 
have this avail- 
able in the new r 
Caprice as yet, 
but it's coming. 



ZR-1 Puzzle 

Speaking of things relating 
to Corvettes, here's one you 
can assemble for yourself 
ICfi a jigsaw version of the 
Corvette XR-1 cutaway post- 
er by our friend David 
Kimble, who is generally re- 
garded as America’s top 
technical illustrator 

You may recall the Cor- 
vette Indy poster that Kim- 
ble produced for PM a couple 
years back (Sept. ’B8, page 
66), and you've probably 
Seen ot her samples of his 
masterful work elsewhere. 

The puzzle is poster-sized 



0 jagg t h rfl Jo fxuje 



Jkjuw provide dd-li-yoursefFZW-l, 






20 



POPidLAg mechanics ■ march iw 




What we have here is an ultra light with taste. And before 
you say “impossible!’ we'd like to point out that Merit Ultra Lights 
is one of America's fastest growing brands. Thanks to 
Enriched Flavor,"" the impossible becomes possible. 

A tasty little number, indeed. 

Enriched Flavor™ ultra low tar. Ja solution with Merit. 



MERIT 

-Ultra Lights - 





nou 

i r * ■ 



Merit Ultra lights 



SURGEON GENERAL'S WARNING; Quitting Smoking 
Now Greatly Reduces Serious Risks to Your Health. 



O Philip Mrani Inc. I<J*IM 

Kings. & mg "w" 0 5 mg nicotine av per ergarerts fry FTC method. 
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BODY REPAIR: 
NO EXPERIENCE 
NECESSARY. 



every ingredient, needed in do the 
job right. And made it easy to use. 
With instructions written and 
illustrated for the complete beginner 
There's even a toll-free 'help line! 
This kit was designed for you- no 
matter how little experience you 
have, nr how much. For minor body 
repairs you can do, look for Rondos 
new Complete Dent and Ding Kit” 
where you buy automotive products. 

Call 1 800 241-3386 for the 
name of your nearest dealer. 



Because now Bondo has packed all 
its auto body product experience 
into the only body repair kit for 
beginners. We've put in every tool, 



FREEWHEELING 

{ VottHnuBi ffom page aW 

• — 15 in, x 21 in, — with 529 pieces and is 
tough enough to challenge jigsaw in li- 
vens, as well as Corvette aficionados 
It's available for 119 ,95 through Cygnet 
Enterprises, 27 Upland Way, Verona* 
NJ 07044. 

Autorock 

Whatever its executives may think 
about contemporary music in private, 
Ford Motor Co/e public position seems 
to be that rock and roll is here to stay. 

Ford made this position dear with its 
recent 5250,000 contribution to the 
fledgling Rock V Roll Hall of Fame, 
currently gestating in Cleveland, Ohio, 
The contribution was based on the 
many commemorations of Ford prod- 
uct* in tunes such as Little Deuce Coupe , 
Mustang Sally, Hot Rod Lincoln , Little 
Cobra and others. 

The hall is budgeted for almost ISO 
million, and reportedly has some $40 
rmUion irt hand. Construction is sched- 
uled to begin this fall, with the opening 
due sometime in 1992. 

No word yet an whetherGM will simi- 
larly support the melodic immortaliza- 
tion of its products. 

Accidental English 

If you've ever filed an accident report, 
you will probably sympathize with the 
anonymous writers quoted below. 

The quotes h excerpted from real traf- 
fic accident reports, were collected by 
Richard Lederer in his new book An- 
guished English . 

The book (DoubSeday Dell, 55,95) is 
an anthology of misinformation anti 
bloopers assembled from a variety of 
sources— student essays, newspapers, 
official reports of one kind and another 
—and is hilarious from end tq end- 
We offer a few of the choicer accident 
report morsels herewith, 

« “Coming home, I drove into the 
wrong house and collided with a tree I 
didn't have. 11 

■ Bi In an attempt Lu kill a fly; I drove 
into a telephone pole/ 1 

■ “I had been learning to drive with 
power steering. 1 turned the wheel to 
what I thought was enough and found 
myself in a different direction going the 
opposite way, * 

■ “An invisible car came out of no- 
where, struck my car and vanished/' 

■ U I pulled aw ay from the side of the 
road,, glanced at my mother-in-law, and 
headed over the embankment/ 1 

■ “The pedestrian ran for the pave- 
ment, but I got him/' 

■ iS T had been driving for about 40 years 
when 1 fell asleep at the wheel and had 
an accident/ 1 

H lf I was on tny way to the doctor with 
rear-end trouble when tny universal 
joint gave way, causing me to have an 
accident/" m 



22 



POPULAR MECHANICS* MARCH 1990 




Leading Edge Radar Detection Never Looked Better, 





The New BEL VECTOR 3 



While VECTOR 3 "s compact and well executed 

design can be confirmed by your eye* its performance 
advantage is confirmed by a number one rating in die most 
recent test conducted by Road & Track miigaxin^: 



+ '.„ Vector 3 maintains a BEL tradition uF excellent 
sensitivity, posting the highest figures in this survey for 
both K and X band radar." £ JW* 



Making this accomplishment even mure impressive is 
the fact that VECTOR 3 posted the highest K and X hand 
sensitivity levels ever recorded in any radar detector test! 



VECTOR y s top-rated performance is achieved by 
adapting a technology used in military satellite com mu n tea - 
csons. It*s colled Image Rejection Technology', or IRT". And 
through its use, VECTOR 3 is able to identify weak police 
radar signals that other detectors simply miss - a definite 
advantage for detecting Instant On or Pulsed radar And 
when Instant On or Pulsed radar is encountered. VECTOR 



Unequaled m performance, 

VECTOR 3 provides 

another important advantage- 
detection of Ka band police 
radar* now he mg used in 
both the U-S- and Canada. 

In addition* VECTOR 3's high guality and ergonomic design 
make driving with the world's most advanced radar detector 
easy, convenient, and reliable. W^ith 
VECTOR 3. leading edg^ radar 
detection never looked better! 



Fully featured, VECTOR 3 
is $299.95 and comes with a one 
year warranty on parts and liervice. 
A remote version, VECTOR 3R, 
is also available for $319,95. 
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The new VECTOR 1 impressively 
combines style* performance, and 
3 band radar drtecMon 



M«W 942 



To order, or for the name of 
a dealer near you* just call toll-free: 



I-5O0-34U40I USA 
1-300-205-3994 Canada 

■ 3E m 
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3 warns you with a separate audio alert. 
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OLD HOUSE 
RESTORATION 

BY BOB VILA Contributing Editor 




Wood Shakes And Shingles 



HE CROWNING glory 
of an old-house restora- 
tion is a new roof of wood 
shakos or shingles. The stand- 
ard roofing material of Cftto- 
mal times continues to be used 
today in many parts of the 
country, Originally, the type 
of wood used was dependent 
on what was available locally. 
For ex simple, red. cedar was 
plentiful on Lhe West Coast, 
swamp cedar in the mid-At- 
lantic states. white cedar in 
New England and cypress in 
the South, Today, you'll still 
find a variety of woods used to 
make wood shakes or shin- 
gles, such os red and white ce- 
dar, white pine and oak. 

If it's installed and main- 
tained properly, you can ex- 
pect a wood roof to last a long 
time. Although 35 to 30 years 
is a good minimum, IVe seen 



Contributing Ediinr Rub Vila 
hasted public television's td This 
Old Houst”fur W years. 



some 70-year-old roofs that 
are Still functioning properly. 
Understanding what's in- 
volved for installation and 
maintenance will go a long 
way in helping you decide if a 
wood shake or shingle roof is 
the right choice for you. 

Ventilation Is key 

One afthe secrets ofasuccess- 
ful wood-roof application is ad- 
equate v emulation. Because of 
the nature of the product, air 
must be able to circulate un- 
derneath it to prevent mois- 
ture buildup and its resultant 
rot. Historically, an open- 
sheathed roofing system was 
used, which accomplished this 
objective very nicely. 

Today, this is still the pre- 
ferred method of installation. 
But keep in mind that the 
rough, uneven nature of 
shakes demands same extra 
protection. When installing 
shakes, the opEn sheathing 
should be interwoven with felt 



paper so that the tips of the 
shakes are up underneath the 
felt This provides extra pro - 
tection from driving winds 
and rain, but still allows ade- 
quate ventilation at all time*. 
The felt paper interweave is 
usually not necessary with 
shingles, since they lie flat. If 
an open-sheathed roof isn't a 
practical option for you, the 
shakes or shingles should be 
attached to horizontal furring 
scrips that allow an inch or so 
of air to move between the 
bottom of the shingles or 
shakes and the plywood or 
solid sheathing. 

Another important factor is 
allowing for the natural ex- 
pansion of the wood. If space 
is not left for this and the shin- 
gles or shakes are butted up 
close together, you're likely to 
get a failure, or crack, in the 
nail line. 

To ensure that enough 
apace wbe left between each 
piece, some of the old timers 
used to soak shingles and in- 
stall them when they were 



A wood lhake Of shingle roOf 
can add the finishing touch to 
any restoration roofing project. 

wet and at their largest. (.1 
don't recommend doing this 
today, though, since wet 
shingle* are very slippery and 
hard to handle.) Usually, leav- 
ing approximately a Vi-in. 
Space or keyway between 
each shingle (a bit more* about 
Yz in. should be left between 
shakes) is enough to allow for 
anymovement. 

Haw the shingles are actu- 
ally fastened is also an im- 
portant factor to success or 
failure. Ideally, a shingle 
should hang on its nails. The 
nailheads should be driven bo 
they are just flush with the 
shingle surface. Don't dimple 
itoramklhenailstn. If you do. 
you riak pitching a hole which 
will ailow r the shingle to lift 
right off the roof. Two nails 
should be used per piece, 
placed about ¥4 in. from each 
side. I in. above whore the 
butt line for the next row will 
be. (Covering the nailheads 
like this, helps prevent them 
from rusting and staining the 
roof surface,) The seams 
shouldn't line up for three 
courses, preventing water 
from wearing a channel or 
path in the roof. 

In some cases where an ex- 
isting wood roof has tailed, the 
beat solution ia replacement. 
Sometimes if the pitch of the 
roof is not sufficiently steep, 
the life expectancy will be di- 
minished. In any case, when 
reroofing, it is always best to 
strip existing shingles first. 

Also, always check local 
building codes before reroof- 
ing to see what requirements 
there might be in terms of 
products used. 

Moisture Is culprit 

Going hand in hand with the 
proper installation of a wood 
shingled roof is its mainte- 

(Ptmse turnjo^s$Mi 
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If you don’t have 12 inches of attic insulation, 
you don't have enough. 




According to the Department of 
Fnergy. most a fries should be insulated 
ro an R value of 38. That's 12 inches of 
^ Owe ns Corning Pink" Fiberglas* blan- 

ket insulation. Unfortunately, too many homes don't 
have enough. They waste heat in the winter; air con- 
ditioning in die summer. And money year round. 

What about your house!' To find out if you're 
properly insulated, take a ruler up to the attic. If you 
don't have 12 inches of Pink Fiberglas blanket insu- 
lation, visit your Owens Corning retailer and get 
some more. It's easy ro install. And cheaper chan 
years of high fuel bills.** 

IV) find out more about insulation recommen- 



dations in your area, call I-SOO-GET-PINK iFxt. 80) 
or send in this coupon for a free 32-page color book- 
let. After all, who vrunts to live in a house that 
doesn’t measure up? 
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Minwax opens mare doors to your imagination. 



Whatever wood finishing pro- 
ject your mind tan conceive, 
Minwax can achieve. Because 
Minwax has a full tine of stains;. 
Durable topcoats. One-step 
finishes. Fast -drying finishes. 
Brush-ons. Wipe-ons.,., 
Minwax has ihern all 




That 's why Minwax is the 
only name to Soak for 

Send for our FREE bro- 
chure, m Wood 
Write: Minwax , Dept, PM030 
Box 426, Little Fails, NJ 07424 

cra» 
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OLD HOUSE RESTOIIAI TON 

■ fCortfmitfrf/rom jpflfftf jEjj 

nance. Due to the nature of the material, 
the prime concern is preventing moisture 
from rotting the wood Aside from mak- 
ing sure there is adequate ventilation for 
the wood to breathe, it's, also important to 
keep the rwf surface dean. Make sure no 
trees overshadow or rub against it. At 
least once a year the surface should be 
brushed free of debris, which accumu- 
lates moisture and holds it close to the 
wood 

Geography plays a major role in this 
moisture control The more humid the cli- 



mate, the more likely you are to have 
problems with moisture. To combat this* 
it's a good idea to treat the shingles with a 
clear wood preservative and fungicide 
— applied with a garden spray er^ 
every two to five years. Make sure the 
product you choose does not seal the 
wood — this will ultimately destroy the 
roof by trapping moisture m&tde the shin- 
gles, Remember, your ultimate goal is to 
keep the wood breathing. 

if you live in u dry and arid climate, 
choose an oil-based product to help re- 
plenish what's lost to the weather. No 
matter where you live, be rareful not to 
use an organic oil, like linseed. Although 



I these Oils go into the wood beautifully, 
they attract fungus which, of course, can 
ultimately destroy the wood. 

You can buy CCA pressure-treated 
shingles today. If you live in an area 
where you get lots of hot, humid weather, 
they are an excellent idea. Fire-retardant 
shingles are also available. Check with 
your local building inspector to see if they 
are required w here you li ve. 

Repair and replacement 

Occasionally r it's necessary to replace a 
defective or badly cracked shingle or 
shake, If* fairly easy to do. First, finish 
cracking the shingle and remove the bro- 
ken pieces. Then, carefully reach up un- 
der the row and cut off the nails with wire 
cutters or a hacksaw . Push up a new shin- 
gle t hat's the same size as the old (you 
may have to do some trimming) under- 
neath the row until it's about Vi in. too 
long. Then carefully toenail the shingle in 
place by dri ving two nnilw at a 45° angle 
—just below the butt line of the shingle 
course above. Set the nuilheads, then 
drive the replacement shingle flush to its 
neighboring shingles using a wood block 
and hammer. This should move the nail- 
heads underneath the course above. 

If a shingle is sound but has cracked 
slightly, it's possible to under shim it 
with a piece of waterproof material (for 
example, 30-pound felt or galvanised 
metal) to prevent leakage. Simply cut a 
piece of this material larger ( but shorter) 
than the shingle that's cracked and place 
it underneath it. The weight of the shin- 
gle wilt hold the repair material in place. 

Finding replacement shakes and shin- 
gles shouldn't be difficult. A home im- 
provement center normally will carry a 
variety of wood shingles, but plan on buy- 
ing a bundle — no one will sell you just 
three or four. If you're having trouble 
finding a match for a specialty or restora- 
tion-type shingle, the folks at the Cedar 
Shake and Shingle Bureau 1515 1 16th 
Ave. N.E., Suite 275, Bellevue, WA 
98004, (206) 453-1323) should be able to 
help you find what you're looking for. 

If you decide to add a new wood roof 
and are having the Work professionally 
done, make sure the roofers you hire have 
worked with these materials before* 
Many times, you'll find it's the older car 
penters who have the experience install- 
ing these systems. 

Also, there are some good publications 
available to guide you through this proj- 
ect, The Cedar Shake and Shingle Bu- 
reau's “Design And Application Manual 
For New Roof Construction" is available 
from the above address for |1. “How To 
More Than Double The Life Of Your 
Roof, Care And Preservation Of Your 
Cedar Shake Or Shingle Roof is avail- 
able for $5 from the Cedar Guild, P,0, 
Box MB. Lyons, OR B7358, (503) 897- 
2541. (The Cedar Guild welcomes ques- 
tions about all cedar products.) PM 
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^ CHANGE YOUR OIL 

<*> INTO A 

PATENTED ENGINE TREATMENT 

Tufbil 



TUFOIL 1 

SUPPERiER 
THAN 
TEFLON' ' 



The ned time you charge your ol, 
REALLY change I... Into the patented erv 
gine trea tm ent* ahaJri bel 

■rUFOU»eDWTOUSEl 



USE 

AND YOUR ENGINE 
WILL LAST... AND 
LAST...AND LAST! 




it's easy to make your engine i 
last longer. Just change he o 
and add 8 ounces of Tufi 



i run bettor, 
i oil and filter 
Tut oil to the 
crankcase. Alter that, add 4 ounces each 
tkneyou change your di. TufdUssoDne 
that you don't hew to ahake the container 
w add an engine flush. Just pot* it Jn and 
drive away You'! keep that engine pur- 
ring like newl 

FAST STARTS - HOT OR COLO 



You’iget i 

mornings with both ■ 
to. The! 



' tset starts on cold 
easts and gaB en- 
gines. The Canadian government tested 
niFCNL M It's cold regions lab. They 
showed faster cranking and significant 
fuel savings with TUFOIL. 
ire hot i 



desert 1 



t days tool 



Better an 



MORE POWER - BETTER RESPONSE 



i charged 
g to buy 
say Nr 



Owners of very expensive turbo < 

German dieseb call in wanting 
slock bn our coitiovn Thav &av 
dia$a1& ere accelerating like nothing 
ihoyVe aw wen before One said he 
doesn't have to down ghift any more on 
an annoying hilJ in his area 

WORLDWIDE PATENTS 

Don't target I TUFOILk the resut of over 
15 years of research and development. 
The U S. Government has awarded us 6 
patents so far... so have Germany. 
England, Francs and Canada. No other 
engine lubricant containing PTFE can 
that delml 




UNWEFfiOT TESTS WORLDWI 



Reported widely in famous scientific jour- 
nals. The University of South Wales 
(Australia), Tachnion University (Israel), 
Canadian Cdd Region Lab, the U S. 
Government's meet prestigious lab and 
many others. 

ONE-TIME TREATMENT? 



There is no published data in 
adentife journal to sub- 



Forget 41 
any respected 
gtwidfte such dalms. 

Engines last longer 
with TufoJt 

Our curtomara tei » b«t: 

Many customers' care have passed 
250,000 miee. The Bet growe rapidly 

Several months ago, a gentleman l r d 
vet seen before wolesd into out offices, 
I smie on hia face, set down and said. 
1 you beieve 340,000 miee on a 



big ami 
vToJd 



TREAT YOUR CAR 
TO ONE fl OlZ. BOTTLE OF 
TUFOIL FOR ONE OH CHANGE 

You'll notice quieter, smoother operation, 
quicker starting, snappy aoceterabanl If 
you don't, Just send ue proof of purchase 
wilhanote describing the year and make 
of vow car. Wa ll refund your S 14,25 
Immediately, 

Send lor Tufoi today and prove to your- 
self the amazing increase In your car s 
performance Ft In the coupon today 
or call TOLL-FREE any time, 24 hours a 
day, 

1-800-922-0075. ff 

(kiHmw Jmnmy, cjt£0M09-f TfO./ U 



Tutoi engtae? He went on to rave about 
wefnie engine has been running el 
a word In 



how 
th 



engine has been r 
years... couldn't gel 



f 

jL, a truck efrwer cal ed inwihover 
1 .000,000 miee on a cSeeel using Tufol - 
Spectacular! 

A customer from Vermont added 10% 
Tufol to hia sticky mechanical Iransrrw- 
sian. called in and said he couldn't believe 
it.. .^Shifting is like slicing butter nowl' he 
said 

SAAB owners are writing letters praising 
Tuloi in their TJINES* magazine. They 
reported epectacutar improvementB n 
their sngines and manual transmssionsF 



: RE E Produels bawl dh i ■ - . leennoiogy Cheek 

□rw wilh Mch -Order of 2 bailies ek a quart. Check 2 for each 
gsIkKi WEler Values raopfl trwn S3.Q& ED $9.96 
“ TuFOlt. Quc-Cofll Super rutf inhibited smooth aciion 
r TLIfOEL ComOu-Lutre — Low viaPtiisiv iQr computer 
mchHwni 

l_ TUFOIL Ln^hlnmg Gieasu Easily ahftS?fld tor 

inscfyments 

TLFFOlL Lubrt-B GETierai purpose housanosu use 
lubricant 

r "• r ; biochures 

. I 2D 0ubbSi due /Answer h .4 bo u ! TU F Ql L 
□ "Fun with Supe^ctmdlJeEQr5 , we're ieadlTifl that Field. 
loo r 

54* NASA Tech Qnels lor lHchrntni dlrtvla 
1U1, mi. 

191 7 Fiu-twimtci. live 

riuttof .h .«j ry sflwi 

a >l>j fv 

■UftFL" liw IV vtiuviH. 

im t su 1 1 1, 

M> t-insmAcj a 17* i i*l 
US Hr- 1 PUtM 

ClPwi U I P’wSKny i>j« |.i j J. -y 



m 




*u&li my TUFOIL ard£t? 

□ ONEflo? bonsE n&flr pnetati&r 
$14 a s (plus $3 50 ntupprpg and 
IrgndlingE See monov back 
guarani 

r TWO 8 Ol b&hPBH iToaEEwocars 
lot S25.0Q Ip'-ue 54 DQ shipping 
and hanU^HT^F SAVE I&.0O 

U ONE Quarl bonla Irani * care 
104 $34.96 (plus 54 0G shipping 
and handhngk 

D ONE (GALLON lr*ai Ifi cars For 
Si25 00(plus $£ DO shipping and 
handling.) 

We ship within days' 

MONEY FLA O', GUARANTEE ON H-OZ 



F Fluotamlcs, Inc. 

103 Pleasant Avenue 
Upp^r Saddle- River, HJ 0745A 
Mr tNKk Of fftonoi OficMr tpr s . IB BmcKWfhd 

CJur^e- Tiy credit cite 

Am tflprnsn HMultof CirU T V*» 

Ciri Nfl. 

Eap Pain 

PN** N& 

Narlw _ _ _ 

AdflfWI 

Qty 

SlaH 
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Canadian Distributor 



1-000-363-7753 
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CAR CLINIC 

BY MIKE ALLEN. Assistant Auto Editor 
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Timing Is Everything 



I BU3WTHE head gasket 
in my VW Rabbit. No big 
deal, the motor had plenty of 
mileage on it. The head was 
warped pretty badly, and by 
the time the block and head 
were milled straight, the to- 
tal removed metal was way 
over VW's recommendation, 
I knew this could increase 
compression and I'd have la 
Use super premium gas r but 
the dealer says I'll still have 
problems. I Vo done this before 
on big V8s, with no problem, 
ALLEN MICHAELS 
ONTARIO, CA 

Pmhrvd engines have their 
camshafts in the block , not 



the head r Changing the com - 
pression ratio is no big deal. 
But overhead -cam engines 
haveachain , or in the 00 s e of 
your VW, a rubber timing 
belt indexing and dr wing the 
camshaft from the crank. 

So? Changing the center - 
to-center distance between 
the crank and cam also 
changes the cam timing . 
which will have a consider- 
able effect on engine perform- 
ance. Your VW won't have 
any prvblem with v&Iveipis- 
ton clearance regardless of 
how wrong the valve tint mg is 
{ although this is not true, of 
other ohc engines— if you're 
tinkering with some other en- 



gine, bewared. But perform - 
ance may not be what you 
expected, especially if you ex- 
pected the extra compression 
to perk things up. 

The VW engine Can t really 
stand a lot of extra compres- 
sion with the standard fuel- 
injection setup— you'll have 
detonation problems. See if 
you can scrounge up a shim 
gasket— a head gasket that's 
thicker than the stacker. De- 
pending on the design r it'll be 
cither an asbestos/. steel sand- 
wich tike the original, ora 
sheet of soft copper. Try to 
find one thick enough to re- 
store the original relationship 
between the head and block , 

You’re treading on thin ice 
tune— you'll probably be able 



to maAc i* but find a 

machinist or engine builder 
who understands whathe r s 
doing, as there are same other 
subtleties . For instance, re- 
tarding the cam timing a 
tad— 3* for a start— will in - 
crease tap-end power . while 
advancing it the same 
amount will fatten up the bot- 
tom end. can use offset 
Woodruff keys or a slotted 
cam sprocket to move timing 
around to your taste* but get 
the basic timing right first. 

Stick 'Em Up 

The doth headliner in my 
1982 car is separating from 
the insulation in spots. Is 
there any type of adhesive 
that I can spray into these 
areas to reattach it? 

Louis k VERGES 
GRETNA. LA 

Go down 1 to your local auto 
parts store, one that caters to 
the body shops in town The 
counterman will be able to 
show you several 3M pro- 
ducts— spray, brush or 
squeeze-tube— intended far 
attaching interior trim and 
headliners. 

If the bulge is spreading 
from the edges of the panel , 
remove the trim in the affect- 
ed area. Pull the bulged area 
apart H a nd spray the adhesive 
in evenly. Give it a minute to 
tach r and smooth the bulge 
out from the center to the 
edge. Replace the trim. 

If the bulge is in the center r 
and if it's close to the edge ? 
pull the headliner apart until 
it does go to the edge , and pro- 
ceed as above. If hot you have 
□ couple of options. 

Cut the liner with a razor 
blade r and spray the adhesive 
into the slice. This works bet- 
ter with vinyls „ especially if 
you can hide the cut in the 
pattern. 

Fix small bulges in fabric 
liners by poking a pointed 

(PStifiitr lu m tv ptijjr .tU) 
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The smartest call 
you can make in 
spark plugs is NGK. 
At least, that's 
been the 



87% OF THE n , , 

||M|M| mm for their street 
WWlmW 9 and racing 

AUTO requirements. 






IT RIGHT 




thinking for 

some time at HREGLI JMO 

Nissan, Rolls- 
Royce, Saab, 

Honda and 
now BMW In 
fact,a majority of auto- 
makers worldwide. 

They’re all too 
aware that today's 
high-performance, 
leaner burning 
engines demand 
superior technology 
And in terms of max- 




NISSAN 



imum ignitability, 
power, fuel efficiency 

and prolonged 

life, nobody 



mm 



meets their 
specifications 
like NGK. 

Take Nissan. 

NGK powers not only 



m 



■Ml 



most every engine 
used for their pas- 
senger cars and 
trucks, but for 
factory sponsored 
race cars as well. 

Rolls-Royce spec- 
ifies NGK in its newest 
engine configurations, 
including the famed 
Bentley Turbo R. 

Saab, a consistent 
winneron n 
the ever U 
grueling road car rally 
circuit, depends on NGK 



MGK9 






O ND 



And just last 
year, BMW 
chose NGK to 
power its latest 
engine design for 
the new 3 Series 
sedans. 

Lotus. Jaguar. Mazda. 
The list continues, to- 
talling over 
81% of auto- 
makers 
worldwide specifying 
NGK as their brand 
of choice Above AC- 
Delco. 

Above . . r n»¥ 
Autolite. JAGUAR 
Above Motorcraft, 
Bosch and even 
Champion. 

Which just goes to 
prove one 
thing if you’re 
looking for the right 
plug for your car, NGK 
is the smart place 
to start. 
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“irSYOUR BOSS ON THE PHONE. ARE YOU STILL HERE 



I t 
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CAR CUWK^tJflfrrri^rfJmrN lW 
sfKrjfe fAmu^A Lcrtoue unti/ f Ae Aefe is 

big enough far the nose of a squeeze-tube 
of adhesive „ Appiy *Ae adA^^Aie firpari^ - 
ly in a circkaround the hole, andsquee- 
gee the adhesive away from the hole with 
your fingers. When it has dried f use a 
stiff brush to rearrange the fibers and 
dose up the hole. 

Clean up overspray and all the goo on 
your fingers with lacquer thinner. 

Toxic Avenger 

Some camping friends of mine asked me 
how to prevent their pressurized water 
system from freezing. I didn't stress the 
fact that they must use 3 special non- 
toxic RV antifreeze, so they used ordi- 
nary automotive antifreeze. Is there 
any way the system can be made safe for 
drinking water, or do all the lines and 
the tank have to be replaced? 

DARYL BOOTS 
WEST POINT, NE 

The ethelyne glycol used in antifreeze is 
mildly toxic. In faci t I recall a scandal a 
few years back when a winery in Germa- 
ny was adding it to its product to im- 
prove the taste. So y small concentration 
of it shouldn't be a problem. 

Drain the tank into a bucket, Always 
dispose of used antifreeze in an environ- 
mentally responsible manner. After 
you've gotten out all you can , park the 
trailer where the few ounces left won*t 
kill the lawn or be lapped up by the fam- 
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ily dog Connect the garden hose to the 
tank inlet and flush far a half-hour or so. 

Replace the dram plug. Leave the fau- 
cetts) on, and continue to flush far a few 
more hours. Cycle the flush valve on the 
toilet a few limes every hour or so. Turn 
off the faucets and fill ike System . Repeat 
this process in a day or two. 



If there's no characteristic sweet taste 
left to the water after this ¥ you're okay. 
But next year, use the correct chemicals. 

Timing Is Everything, 
Part IF 

I replaced the distributor on my Chevy 

because the bushings were worn nut. I 




Lighten Up! 

Header A! Kamishlan, a locksmith, sent in this tip: 

Tell your readers nol !o use a key ring with more 
than a few keys on it in ihe ignition of their cars. 

Some lock mechanisms are pretty fragile, and ihe 
cylinders can actually pull out. Besides, the exira 
weight will wear out the lock mechanism prematurely." 

He's right. So I immediately picked up my own car keys and removed: two 

keys to a house I no longer own. a key to 
a car that I have up on blocks, the keys 
to Ihe PM motorhome (which we re- 
lumed to Winnebago months 
ago), two small ornamental brass 
medallions and a Swiss Army 
knife. No wonder I've had lo re- 
place the lock on my pickup 
twice, 

Af also caul ions people not 
to use bent or severely worn 
keys, as they also are pretly 
hard on the lock mechanism. 
Guess I'll have to stop using 
those keys as screwdrivers. 
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OR NOT?” 




WHEN YOU NIST CAN’T WAIT TO GET STARTED. 

Pound for pound, The Champion 700 CCA is the mosr powerfuJ aurcmoiw i 
battery you can buy, Calf 1B0D 447-4700 Ext. 52 fur your nearest retailer. 1 



was sure that the No- 1 cylinder piston 
was at top dead center when I rein- 
stalled the distributor, and the distribu- 
tor rotor was pointed right at the 
contact for No, 1 cylinder as I slipped it 
in. Cheeking the timing with the engine 
cranking shows the spark is coming at 
the correct time— but Lhe darned thing 
just backfires and spits at me! 

What did l do wrong? 

JIM ifti 

(From the PM Hotlines 
electronic bulletin board.] 

The distributor rotates once for every 
time the crank rotates twice— so the 
crank will show TDC *uio different 
times * once for TDC on the compression 
stroke — which shows where it*s sup - 
posed to be when the plug fires^and 
once at TDC on the exhaust stroke— 
which is where you've set the distributor 
for the. plug to fire. 

Rotate the crank until it shows TDC. 
Remove the distributor damp , and the 
cap. Pull the distributor out until the 
gear clears without turning the body of 
the distributor. Rotate the shaft ISO*, 
push the distributor back down and 
damp it 

The Ties That Bind 

I replaced the brake shoes on my Cava* 
her* and 1 less than 8000 miles later, the 
outer pads are almost completely worn, 
with the inner pads showing little wear. 
The original shoes went 20,000 miles 



with no evidence of this uneven wear. 

Both wheels had the identical prob- 
lem, and I can't find any information 
that Wilt tell me what I did wrong. 

RAYMOND OBTROWSKI 
PHILADELPHIA, PA 

Your Cavalier uses a single-piston cali- 
per that requires the caliper itself to be 
free to slide back and forth a few thou- 
sandths of on inch every time the brakes 
are applied. A lot of vehicles use this sys- 
tem , and your problem is a common one. 

The bolts that the single-piston caliper 
slides on must be free and clearaf camo* 
sion M or the pads wont return after the 
brakes are released. The constant fric- 
tion wears them out Sometimes r the op- 
posite problem occurs— the caliper won't 
mooe at all t and the inner pad does all 
the work. 

Whenever you replace the pads r or, 
more often if necessary , disassemble the 
sliding caliper ; wirebrush the appropri- 
ate areas r rcpiace any hardware t hoi's 
corroded, lubricate with lithium grease 
or antiseize compound and reassemble. 

I recommend replacing the pins every 
time you replace the pads. Be sure not to 
get any grease or grmsy fingerprints on 
the pads or disc surface. I’M 



DO YOU HAVE A CAR PROBLEM? 

JusT ask Mike about it Mail y&ur question fa Car 
Clinic, PtopuiarMedumUX' W 57th St f Vm 
NT lOOlV, WhU* fciifw, /aj« orpAonf 
colte carutof be answered iFid’mduaWy, problem* 
of general iriit t»i d wraMrwf in Uw caiunm. 



SERVICE TIPS 

■ Improved cold driveability on 89 
Celica All-Tracs results from a re- 
vised ECU, which entered production 
in October 1 988. These ECUs {PN 
89881 -2038 1 ) may also be used on 
1988 AH-Tracs and should be re- 
turned to Toyota forremanufacluring. 
TSB0O3 

■ LeSabres, Electras and Ri vieras 
with the 3. 8- liter engine may show an 
intermittent service engine soon 
light, accompanied by a stored code 
44 or 48, even though engine opera- 
tion is within normal limits. Water 
splashing onto the O? sensor lowers 
the temperature, and the new chip al- 
lows the sensor temp to be out of ihe 
specified temperature range for a 
longer time befo re setting a code. Ac- 
cording to TSS 88-6E-8, a revised 
Mem -Cal chip will prevent the light 
from coming on until there is an actual 
problem. 

■ Using Nissan's abrasive-coated 
brake pads may make it unnecessary 
to machine brake rotors, as the abra- 
sivecoaling will grind eft irregularities 
with i n the first 500 miles of normal op- 
eration. TSS 82-094 

■ Ford T SB 88-21-9 specifies that 
pipe sealant wilh Teflon be used 
when reinstalling flywheels on 4.9L 
light (ruck engines. The shop manual 
doesn't specify what type of sealant 
should be used. 
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ELECTRONICS 

BY FRANK VIZARD , Electronics Editor 



ly . the Hfifif) videu trapes the 
subject without washouts or 
flaring. 

The H560 also offers a few 
features LhM can lend a bit of 
style to your video produc- 
tions, You can add written tl- 
tins or il lustrations simply by 
shooting the image and stor- 
ing it in memory. The stored 
title or illustration may then 
be superimposed on your 
movie in normal or reverse 
video, in any of eight differ- 
ent colors. A range of 16 
thresholds lets you use low- 
or high-density images as ti- 
tles or special effects. You 
can also choose between 
opaque and see-through ti- 
tles. The latter is a stencil- 
like effect that lets the 
background video show 
through the lettering. In ad- 
dition, there's a character 
generator that lets you pro- 
duce and superimpose two 
lines of Ifi characters each. 

Additional features are 
similar to those on other 
Canon camcorders. Most no- 



table is the ISO* rotating 
viewfinder that makes long 
shooting spells, and odd-angle 
shots less strenuous than 
they might otherwise be. 
Also included is a wireless 
remote control that lets the 
videographer get into the 
production. The infrared re- 
mote has a range of up to 16 
ft. Pour high shutter speeds 
let you record fast action 
with a minimum of blurring. 

All of these features make 
the Canon H660 an easy cam- 
corder to use. Picture quality 
is generally excellent, thanks 
to the use of the superior Hi8 
video format. In the Hih for- 
mat. the luminance signal is 
expanded to increase hori- 
zontal resolution to about 400 
lined. In addition, the fre- 
quency deviation range is 
increased for an improved 
flignal-tc^noise ratio that re- 
sults in a smoother, more 

(Pieaat tu rn tvpa&tS?) 



Your Video Robot 



C amcorder operation 

is getting simpler all the 
time. That's the only conclu- 
sion you can make after ex- 
amining the new Carton H6G0 
camcorder. Why? Because 
cumbEirHome manual opera- 
tions have been automated, 
Leaving you free tq concen- 
trate an moviemaking, 
Here T s the list of things 
you don't have to worry 
aboul anymore provided you 
own the Canon HG60, its 
E640 sister unit or what 1 * 
bound to come from imitators 
in the future. 

■ Framing — The H660 uses 
an auto-framing circuit to 
maintain a constant image 
size as your subject move? 
toward or awa yfr om the 
camera. LeL's say you want 
to keep an upper-body shot 
of the subject as it moves 
around a room. The H660 
memorizes the desired sub- 
ject size and automatically 
adjusts the focal length of the 
zoom Jen* as it tracks. The 
upper body of the subject 
stays in the frame no matter 
what its distance from the 
lens. 

■ Two-Subject Focusing 

— Let's say two subjects are 
situated bo that only one at a 
time can be in sharp focus. A 
focus memory records a spec- 
ified focus setting for each 
subject and then recalls it at 
the touch of a button. This 
feature makes it easy to 
switch the focus smoothly 
between two subjects in the 
same frame, 

■ Quick Zooming — A zoom 
memory feature makes ii 
possible to automatically 
shift to a specific focal length 
at the push of a button. This 
means that you can prefocus 
to a spot where you expect 
action to occur, and put this 
focus setting into the mem- 
ory so you can Zoom there 
quickly when action occurs. 



This capability is part icularly 
useful at sporting events. 
For example, you might set 
the zoom to quick-foctls on 
a slide at homE plate. 
You'll use the quick 
zoom feature in con 
junction with the 
H6B0 T s Sports 
Finder. This is 



a magnified view- 
finder that lets you folio w the 
action with your eye away 
from the eyecup. With this 
expanded field of view, you 
can anticipate when action 
will enter the H66QP& field of 
view, rather than be taken 
hy surprise, 

■ Closeupa — Automatic fo- 
cusing occurs as dose as 1,9 
ft. That's less than two cam- 
corder lengths away (the 
H660 is about a foot long). 
Objects tight against the lens 
can be focused manually. 

The HEGO's effectiveness 
as a video maker is not solely 
due to the automation of 
functions that w r ere manually 
controlled previously; The 
HtiGtfs microcomputer meas- 
ures light conditions in IS 
separate zones to assess 
overall conditions for proper 
exposure. This light evalua- 
tion system is combined with 
a 2-field *uto metering sys- 
tem that detects backlight- 
ing or excessively bright 
spots. By compensating fur 
these problems automatical- 
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natural tonal gnuiaLkun. 

The HBtiOdid exhibit a noticeable ten- 
dency to change red-flrange colors into 
pure oranges, however. Sunsets, forex- 
ample, appeared on tape as mostly or- 
ange, although the eye recorded red as 
the dominant color. Similar results 
were noticed with red- orange bits of 
cloth- However, deep unmixed reds 
were recorded faithfulfy. Red is the most 
difficult color for video systems to repro- 
duce accurately . and, as such, is y good 
barometer of a cameorfler’scajiabilities. 

The 3. 3-pound HW50 costs SI ^9 and 
u&es both Hi8 and standard Snttn video- 
tape. Nearly identical to the H660 is the 
EfriO f$l 749), which uses only standard 
Hmm videotape. The E640 does offer an 
Sx zu om leiia while the HtitiO features a 
6X soom lens, Both use a V^im 36O.0OU- 
pixel CCD image sensor and record for 
up to 2 hours in the standard mode. 

Whither Nintendo? 

White Sega and NEC have introduced 
advanced videogame systems that use 
Ifi-bit micro processors, Nintendo has 
hacked off from nffcrin g a 1 6- bit ay stem. 
The company believes its current ft- bit 
technology still offers untapiwd possibili- 
ties, mostly on ihe non videogame from. 

Gamesters should know that Nin- 
tendo is considering a phone link that 
would allow players to compete via mo- 
dem in nationwide competitions, Nin- 
tendo also intends to acquire Archer 
Communications, Archer is the devel- 
oper of QSound, a psycho-acoustic audio 
system that claims to be able to produce 
surround-sound effects from n standard 
stereo signal. Providing the acquisition 
takes place, surround sound could be 
the next big videogame feature. 

Nintendo seems interested in more 
than just games. The company has 
inked a deal with Fidelity Investments, 
a Boston-based firm, to offer such finan- 
cial aids as portfolio management, real- 
time trading of securities and other 
market information to the approximate- 
ly 20 million owners of Nintendo's video- 
game systems. This information will be 
transmitted by telephone. A special mo- 
dem and controller reeded for the ser- 
vice will he marketed by Nintendo later 
this year fur about $200. Fidelity In- 
vestments will supply the required soft- 
ware. Nintendo's appeal lies in the fact 
that it now controls two-thirds of the 
videogame market in the U . S , 

Nintendo also is having discussions 
with AT&T regarding the possible use 
of its videogame system us a foundation 
for the creation of shopping and travel 
services, Nintendo's game system al- 
ready is being used in this manner in Ja- 
pan. In the future, videogame systems 
may do mure than simply entertain. M 




T COOK OUT INDOORS — THE HEALTHY WAY — WITH NO SMOKE 



A re you one of the millions of Americans who loves to barbecue - Out not only m 
summer 7 Then the contempra indoor Electric Cnar-B-Oue is For you Constructed 
of beautiful stoneware and measuring iSMWxaVi* tfvs barbecue provides a i5Q square 
inch cooking area, large enough for the entire family or for company This energy effi- 
cient indoor electric grill has a unique reflector system That directs heat at che food. 

white fat drippings dram 
through a tray shielded from 
heat for virtual I v smokeless 
cooking The unique design 
keeps the stoneware coof 
enough to hand le Plus clean up 
is a cinch since all parts except 
the heating unit are dishwasher 
safe instruction booklet with 
recipes Included. U.L listed 
5 year limited warranty, made 
in the USA $59.98 (S7IJ01 
I A 1938 





YOGURT CHEESE FUNNEL 
& RECIFE BOOK 

n less than a minute 
£ I you can make the 
newest, healthiest, most 
jj| economical spread Just 
spoon plain yogurt into 
this woven plastic funnel. 
L-J place m the frig, m 9-14 
T^hrs you have really 
creamy cheese. Using iVWfc milkfat yogurt 
it has 90% less fat, ttrds the calories, but 
over twice the calcium of commercial 
cream cheese vbt most people including 
avowed yogurt haters cam tell the differ- 
ence* Substit ute for cream cheese mayon- 
naise or sour cream m your favorite recipes 
1 funnel holds up to 16ot Makes about 8oz 
of yogurt cheese Our set provides a 142 
cage recipe book, 2 
funnels Vbu'ii have 
enough for the 
cheesecake shown 
above Scrumptious 
and a mere 120 _ 
calories $78.98 
IS5.00J f A1949 
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CUP CLOCK 

□ip Clock can 
help you or- 
ganize your time At- 
tractive 6"x4" quartz 
dock has a memo dip 
for holding notes, 
mail, etc Attaches to 
magnetic surfaces or 
use the nook eye to 
attach to other sur 
faces Sleek design 
complements any 
decor. Battery oper- 
ated i No; indudedi a lack Sold uniy in sets 
Of two $29.98 ISS.00) t A1041 



T THE MAGICAL SPARE BED 



I t's almost like pulling an extra bed out 
I of a hat. Unlike most spare beds that 
gobble up storage space and are unwieldy 
to move this one rails down to fit a 56"- 
long, i'-diameter canvas case to stash m 
a dose: corner, car trunk, camper, any- 
where vet it unrolls in minutes to a full-size 
27" x 75" bed that will even accommodate 
6-footers, supports up to 500 pounds and 
■s comfortable to boot The secret's in the 
inventive construction a cotton canvas 
simg Is supported on laminated steel legs 
with 6 steel springs for cushioning and sta- 
bility on rough ground. Toss the carrying 
strap Over your shoulder and go - camp- 
ing, beach, poolside, the 10* legs keep it off 
damp ground and sand Of course, this bed 
is indispensable at home country home, 
dorm - even fo r k ids in motel rooms A su- 
perb value at $54.98 ($1200) Ml 91 2. 





HOW TO ORDER 

CALL TOLL FREE 
1-80 0- 456-2454 

24 HOURS A DAT. 7 DAYS A WEEK 

A0aV^NUMScffRFI^p?De*ir^ CU^T0MEff3£FMlCt 
CALL Kn -M7-29B WE W 

50 OAV MONEY SACK GUARANTEE 



IF ortfennp dy mail send remittance 
tt H,H, SPECIALTIES □ rpi PMQZM3Q 
PO Bo* 1574. Ead<o Ocy Station. 

NX NY 1G101 ICE rv ZF ICE 15 followed 
tsy snipping and handling in i \ Be 
sure id torn together m arrive 
at tocai pricie When uiing credit card 
- include account n umber eviration 
□am ‘signature Sorry no Can^d an 
foreign Dr COD orde^ Allow 50 days 
for delin' 



I ML MtAfrSI t&POT*TCfj 



Wagaiog WarkEt.rvj Q&Jb Inc 1990 
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SCIENCE 

BY ABE DANE, Science/'Tednnology Edftor 



LOR profile sent one cosmonaut 
Iq |he surface. wbNe (tie ofber 
orbriod a*ove In Soy nj. Stffi? 
reuirn depended on 
rendezvous or lander s ascent 
stage with Soyuz-- suggesting 
Soviet guidance systems were 
highly sophisticated, 



SOVIET MOON MISSION PROFILE 



iUNAK BROKING MODULE k 



EARtH MBIT EENDfTVOUS 



~ TRAMLUNAR INJECTION 



HEAVY SCUNJfZ ) 



^ ASCENT /DESCEND MQtJIJLE 



-Nr boos its 



.SOFT LANDING JN USSff 



obvious approach to Lake. 

L 0 R i*c q ii i r n 1 1 b r i ng i n g 
along a whole repiirate life- 
support system aboard a spe- 
cialized lunar lander. The 
rendezvous itself was also 
exulting and risky. If the 
crew of the lander failed to 
link ii 1 1 with t he orbiting 
mother ^ h i p for t he ride 
home* they were out of luck. 

The advantage was that 
you didn't have to actually 
him I on the Moan with a craft 
that hud I he heat shields and 



The Moon Mission That Wasn't 



S ELDOM IS history re- 
written srs abruptly. But 
with the remnants oft he 
aborted Sov iet -mu n lied 
Moon program recently un- 
earthed in a Mcjjsosiw muse- 
um, there can be no doubt 
about It: Thors really was a 
men to the Moon, and NASA 
wT.in, Critics who suggested 
that the Soviets were im 
practical to compete w ith 
what they BaW as American 
tec h ni. 'logical, grand stand i rig 
were wrong* 

Although the Russians 
staunchly denied it. they too 
saw the important enf a 
Moon landing as a dem ou- 
st rat inn of worldwide tech* 
noJogical leadership, and 
went all out to beat us to it. 

As the wall of silence and 
disinformation Lhat sur- 
rounded Che massive Soviet 
effort crumbles, a rich trove 
of informal km is coming into 
view. It presents a fascinat- 
ing instance of parallel tech- 
nological evolution. Two 
countries chose the same 
goal and then each bet ah its 



marbles on a different way of 
reaching it. Needless to say, 
they ended up in vastly dif- 
ferent positions — leaving a 
legacy that remains repre- 
sented in the space programs 
of ear h country to this day. 

Disci w t ■ red by a delegal ii m 
of M.I.T. aerospace engi- 
neers touring the Moscow 
Aviation Institute Iasi No 
vember, the completed Shkvi- 
l-L 111 liar lander and roturn- 
to Earth module finally clari- 
fies a shift i ng cloud nf evi- 
dence and speculation that 
has lung surrounded the 
question of whether t he Sovi- 
ets really were trying to get 
to the Mr ion. 

Soviet similarities 

The Soviet approach is strik- 
ing both for its Aim i lari ties 
and for Us differences next to 
Apollo . Like NASA, L hey 
settled an a lunar orbit ren- 
dezvous j Lk iRj us the must 
efficient Way of reaching the 
Moon. The agreement here is 
especially m it r- worthy for the 
fact That it was nut at all the 



Soviet lunar craft wai found by 
accident In Moscow museum. 



life support tier iled to carry 
the full crew all the way hack 
to Earth, The engines ami 
fuel necessary to break such 
st multipurpose vehicle free 
of lunar gravity lor the re- 
turn voyage would have ex- 
acted a substantial weight 
penalty for the outbound leg. 

NASA seemed to stumble 
ijn the benefits nf LOR al- 
most by chance. Ultimately! 
LOR wjiA t'hnsen because it 
placed t he emphasiatm preci- 
sion guidance systems, an 
area where the U.JL was 
strong, rather than on hno*L- 
er development, where the 
Ru^tans had enjoyed an ear- 
ly lead. 1 1 thus seems serein 
dljlitous arid puzzling L hut 
the Soviets y-htuihl have cho- 
sen the same approach. 

Divergent paths 

I n other respects, however, 
the two programs differed. 
Must obvious is Lhe Soviet 
derision to li*e two separate 
rockets Eo boost the t wo cos- 
monaut* and their lunar 
spacecraft into Earth orbit. 
This was necessitated by the 
fact that the Soviets didn't 
have a booster large and reli- 
able enough to get men and 
equipment intourbiL The so- 
lution was to rend t ho cosmo- 
naut- up first aboard the 
time-tested Proton booster, 
then have the refit of the guar 
catch up with them atop a 
new booster called the N I 

Another difference, and 
one relevant to u debate that 
slill goes on today, is the So- 
viet's decision to automate 
most uf the flying, leaving ad 
little as possible to the Cos- 
monauts’ discretion. Some 
have said that NASA’s insis* 
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tence on letting: many aspects of the 
flight depend on the astronauts' piloting 
skilly was baaed on romantic anti outdat- 
ed notions left over from aircraft. But as 
it turned out, t he Russian approach was 
fraught with technological difficulty. 
Sergei Korolev p who headed the Soviet 
Moon effort, declared in frustration that 
manned flights would be only a tenth as 
difficult as the fully automated ones. 

The ihowstopper 

In the end, though, it was trouble with 
the giant Nl that undid the Soviets, 
James Oberg, an aerospace engineer 
and Soviet space expert who compiled 
some of the earliest and best evidence of 
the Soviets' lunar ambitions, has pieced 
together an account of the NTs develop- 
ment that jibes well with the latest in- 
formation now trickling out of Russia. 

Going all out to keep pace with 
NASA, the Soviets gambled on '‘all-up 1 ' 
testing of the whole rocket at once p rath- 
er than more cautious incremental test- 
ing of individual components, NASA 
took the same chance on Stirum, and it 
worked out, but for the Soviets it was a 
disaster— four out of four flights be* 
tween 1969 and 1&72 ended in failure, 
anti the launch complex was destroyed 
by explosion twice. After limping along 
until 1 97d , the program was abandoned, 
displaced by Earth-orbit activities as 
the focus of Soviet space research. 

A shocking discovery 

The failure of the Nl was ironic not only 
because it represented a squandered 
Lead in rocket design, but also becau.se, 
as the recent M. IT, trip discovered, Che 
Soviets had completed a surprisingly 
advanced lunar landing and return craft 
by 196S. Thus, the Soviets tripped on 
what was not necessarily the highest 
technological hurdle. “1 believed there 
was a Moon race/ 1 says Professor Laur- 
ence Young, a member of the recent 
M.LT. delegation. "The shock to me 
was that they had completed the space- 
craft. M 

Edward F. Crawley T another M.I.T. 
professor, says ‘The lunar landing craft 
bears a similarity to the Soyuz, but is 
distinguished by having both descent 
and ascent propulsion stages and four 
extendible landing legs/ 1 

Professor Young pointed to the land- 
er's three gimbled and throttleable 
rocket motors, and what appeared to be 
a surface mapping radar as features that 
exhibited an unsuspected level of so- 
phistication. Even so, it remains baf- 
fling how the Soviets planned to bring it 
in for a landing under the control of only 
one pilot. Even with two crewmen h 
landing the American lunar module was 
a tremendously taxing procedure. 

However much of a marvel the Soviet 
lunar craft may be, it was useless with- 
outtheNl. And indeed the lack of such a 



heavy booster limited the whole Soviet 
space program. Although hailed by 
many as prudent and farsighted, the So- 
viet's decision to make Earth-orbiting 
space stations the focus of their manned 
program was actually not a decision at 
all. Without more powerful rockets, the 
Soviets were confined to Earth orbit. 

Tiie disappointment felt by the Soviet 
engineers who devoted so much effort 
and ingenuity to a spacecraft [hat not 
only never flew p but was never even ac- 
knowledged to exist is easy to imagine. 
Lev Kamanin, an aide to the Air Force 
committee in charge of the program, ex- 
pressed it well in a journal entry quoted 



hi an obscure Soviet publication this 
summer: “Dec, 21, 1963 — = Apollo 8 flies 
to the Moon. F or us, the holiday is dark- 
ened with the realisation of lost oppor- 
tunities and with sadness that today the 
men flying to the Moon are named 
Frank Borman, James Lovell ant! Wil- 
liam Anders, and not Valery Bykovsky, 
Pavel Popovich or Alexi Leonov. M The 
poignancy of these words is only height* 
ened by the new revelations about the 
advanced state reached by the Soviet lu- 
nar program, and by the realisation that 
had things gone a little differently, the 
?ame feelings might very easily have 
been expressed by an American, PM 
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Believe it or not. 
if HD P utt,n 9 Back Guard* in your shoe can 
y “ relieve the pain in your lower back 

HFrF y° u take, the impact of 

i your body weight creates 

a shock wave that travels lo your spine, often 
causing pain. 

But only clinically proven Back Guard 
has the unique Shock Trapper Module* 
which, made of a super-shock-absorbing 
materia!, cushions the shock to your foot 
This reduces the shock to your back, 
reducing the pain. Which simply means 
mm^^rn ■ that getting Back Guard could 
Yill I smarl est step you take. 



HERE 



Dr. Sell oil's.' 

Available for men and women 
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DETROIT 

SPY REPORT 

SY JIM DUNNE, Detroit Editor 



Chevy i Lumlna gets a lurfcc V6 ^nd a bulging hwtf lo house Ft, 



Lumrna Goes 
Turbo 

It’s turbocharging versus su- 
percharging as Chevrolet un- 
leashes a turbo Ltimina HS Lo 
do battle against Ford's su- 
percharged Thunder bird in 
the $25,000 class. Motivated 
by the same 205-horsepower, 
'L l4jter, intercooled turbo V6 
that resides in Lhe engine bay 
of Pontiac’s Turbo Grand 
FriXp the Lumina SS has a 
tough-looking stance with fat 
50-aspcet ratio* Ifi-in. tires. 
The suspension also will be re- 
fined to handle the boosted 
power output. The choice of 
transmissions wilt be limited 
to Gil's 4-speed automatic, at 
least for the '91 model Chevy 
Caprice: Flagship gets first 
styling change in 14 years. 

Staying Power 

How did Chevy getaway with 
cranking out the same old 
Chevy Caprice look from 1977 



to 19b 9 for its full-size flagship 
sedan in an industry where 
styling changes cycle in at an 
average of 4- to 6-year in- 
tervals to keep buyers in- 
terested 7 True, there 
was a minor facelift in 
'81, but it was minor in- 
deed. In the same period, 
Chevrolet brought out 
three freshly styled inter- 
mediate-sized cars — Mal- 
ibu, Celebrity and Lumina, 
But Lhe Caprice; instead of ly- 
ing down and dying for lack of 
interest, continued to show 
strength on the sales charts. 
Its secret? Slaying power by 
virtue of its traditional Ameri- 
can size, performance and val- 
ue for the money — a basic 
market principle that Chevy 
planners apparently forgot on 
some of their other car lines. 
And now— the electronic muf- 
fler. The folks at Walker are 
hairt at work oh an electronic 
muffler for cars, We first re- 
ported on this in our J une '89 
issue ( Tech Update*" page 
13). The unique device works 
by counteracting the exhaust 
rumble of the engine, and it 
does it without. baffles, reso- 
nators or packing materials. 
The system uses a couple of 
electronic sound generators 
and speakers. As the engine 
produces exhaust noise, Lhe 
sound generators set up a sim- 
ilar sound through the speak- 
ers that is completely out nf 
(fleaae totra 



Chevy's Ultimate Corvette 



W HAT Corvette enthu- 
siast wouldn’t want a 
rsgtop version of C bevy’s 380- 
hp ZR-1 hyper Vette? The 
bow-tie boys say this hut little 
number doesn’t fit into cur- 
rent production plans. Rut 
that could change depending 
on a strong demand from en- 
thusiasts. 

This one-off early prototype 



special body panels and other 
details, 

1991 Grand Prfx 

It’s facelift tune fur Pontiac's 
Grand Frix line. The sheet- 
metal surgery will take place 
□ n the 1991 lineup even 
though the model isn't that 
old, having been introduced 
two years ago us an ’89. 



TW1 PonOaC Grand Prlx 

lias been spotted prowling the 
streets of Octroi L. A special 
DR-1 badge on Lhe roar fascia 
signifies the sole member of 
the ZR-l convertible driver's 
club— Don Rtrnkle. Runkle is 
now GM vice president in 
charge of advanced vehicle de- 
velopment, and he proves the 
old axiom that rank has its 
privileges. 

Rookie's roadster started 
its life as a standard L 9ft 
Corvette convertible that 

received the official ZR-1 
treatment — LT-5 engine. 



The Prix will continue the 
strong Pontiac family resem- 
blance with the traditional 
split, grille. The headlight area 
wilt get a revised look with 
even more emphasis on the 
cat's eye shape. The head- 
lights themselves will be 
smaller in size and there will 
be throe set into each housing 
perside. 

The total effect will be a 
■more aggressive front end, 
well suited lo Pontiac's con- 
tinuing “excitement” adver- 
tising theme. 
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Profile in quality #10: _ ^ ^ 

Engineering. v % 

Shown here is the 3.8 Liter Supercharged engine. 

It represents sophisticated high performance engineering, 
the Supercharged engine, available tn the Ford 
ThundeHnrd Super Coupe and Mercury Cougar \K-7. 
is one example of Ford \ toast ant exploration and 
development of new technologies. 

11 hen quality is job 1 — you don't do it any other way. 



Ford, Mercury, Lincoln, Ftord Trucks. 
Our goal is to build the highest quality cars 
and trucks in the world. 



Hut'klr up— together itr ran mi re 



PERFECT FIT. CUSTOM LOOK. 

SIDE-LINER”* STORAGE BOXES FROM LIDO 

These are no ■ one-size^its-none" storage boaes, Each Side-finer storage box is cmstom- 
engmeefEd lor a peiic-cl lit around all the wheel well and in front ol tot rail-gale So you gel 
an "criglnaf equipment" look, plus plenly of toughness for years oi rugged use. 





RI9K-UNE1 I0JUE5 FOR PICK-UPS 



Z4HOUR ORDER LINE: 

800 - 533-5436 



Our Dflwtsl lure! Tduo^i pijumc- iml j perlpti 

in Only Irpm U*p tIB nius dobing 



GATE-UHf R TAILGATE PROTECTORS 
FOl SPORT UTILITY VEHICLES 

Lido & CiiHe-Ini 1 ijiloalfl prntedon rtt perfectly dw nt 
s-f5lin9 r = iqjlc nr Chcvf . ijFJii.'. drift fcrp spc^t-ublity 
rthclss Th«y ?rulDd If-c finrah and tool Ill# a ladnry 
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phase with that of the engine- The two 
waveform* (sounds) combine in the muf- 
fler to cancel each other out. Compared to 
ri conventional muffler, the electronic 
version 1$ lighter in weight and has le^y 
back pressure, which translates into 
more power and better fuel economy, 

Chrysler Takeover? 

Tin? rumor mill in Detroit was humming 
with reports as early as last December 
that Chrysler was a target for a takeover 
by ,J a European carmaker" with a small 
presence in the tJ ,S. That description fit a 
number of overseas companies , but Fiat 
seemed to be the most logical pli itter* con- 
ski ering its huge assets ami reputation 
fur foreign investment. Also, Fiat has 
bum itching to reestablish sales in North 
America, Two other suspected Europe^ 
arts were Renault and Volkswagen* with 
Renault being the more natural rsf the two 
because of its past association with Amer- 
ican Motors, now a Chrysler division 
(Jeep/Eaglet Inn separate move last fall, 
Chrysler was trying to sell off two su bsid - 
Laries — a move that could have put a 
clamper on a possible outride takeover, 

Saturn Changes Orbit 

When General Motors launched its Sat- 
urn car project five years ago, the compa- 
ny announced the mission of the program 



was to compete against ^ihe best of the 
imports, 11 At that time, it was believed 
that Saturn w ould be a low-price, entry- 
level car that would sell for about $7000 
(today's prices). Well, things have 
changed. By current accounts, Saturn 
will probably sell in the high $9(M)0 range 
to start and push $14, QOQ for a fu lly loaded 
model The car's designated import tar- 
gets also have changed to more upscale 
machinery . The *91 Saturn Will now com- 
pete against higher priced Corollas and 
Civics, as well as Camrys and Stanzas. 
One big reason for the Saturn upgrade is 
the dramatic change in the a mal l -car 
market since the Saturn project was ai> 
nouhral Higher priced, larger subcom- 
pacts have soon a trig jump in sides. 

Breathe Easier 

Asbestos is being phased out of brake 
parts and shoes. Right now,. only 50 per- 
cent of replacement brake pads anti shoes 
contain asbestos material Within three 
years , SO percent of these products, will be 
as best os -free, according to Tenneco 
Automotive. The EPA has mandated 
that new cars must have asbestos-free 
brakes by the 1994 model year, and re- 
placement pads and shoes must follow 
suit by September, 1996, 

Allante On Ice 

Tbete + s no (question that Cadillac parked 



iLs flagship, the Allante, with features 
that are on the cutting edge of safety 
technology. But no amount of hardware 
will ever be a match for bad driving condi- 
tions combined with bad drivers. Two 
automotive writers found that out the 
hard way when Cadillac let them loose on 
snowy roads in northern Michigan Lu be 
impressed with the car’s highly advanced 
antilock braking and antispin traction 
control systems (see page 69 in this issue 
for 'True Grip,** which describes the AJ- 
lantb traction control system). They were 
impressed h all right, but not the way Cad- 
illac had in mind. 

In the first incident, the journalist lost 
control, slid through an icy corner and 
plowed into a snowbank. No one was 
hurt , but the Caddy * b front end came 
away a hit rearranged with pari of the 
fascia and air dam bashed in. The second 
incident was even more spectacular. 
Here, the driver ignored an icy patch, 
skidded through a turn, nm off the road 
and had a close encounter with a tree, 
head-on. Again, there was no injury' as 
the driver's side airbag inflated. But the 
entire front end was wiped out. We won't 
mention the bruised egos nr the explain- 
ing to the Cadillac PR department. The 
lesson is obvious. It's not nice to try and 
trick Mother Nature, no matter how ad- 
vanced your technology. 

Wild In The Streets 

Viper, Chrysler^ wild-looking, high-per- 
formance, 2-seat sports roadster took to 
the streets for its first test drive last De- 
cember. Neighbors in the vicinity of 
Chrysler's engineering center outside 
Detroit caught a glimpse of the first pro- 
totype Viper on its maiden voyage. De- 
velopment continues on the sportster as 
engineers still wait for the green light to 
put it into production, and that's expected 
to happen within a year. 

Originally, the Viper was supposed to 
have a VIG under its hood. But the proto- 
type seen plying Detroit 1 * freeways was 
powered by a Chrysler 360 V8+ 14 Just 
something to get it out. of the garage, " one 
Chrysler insider confided to PM, Viper’s 
most radical styling cue, the peekaboo ex- 
haust pipes that snake out from t he front, 
fenders, wilt definitely be on the produc- 
tion car. 

Going To The Cats 

Ford liked Jaguars so much they bought 
the company — or rdther p controlling in- 
terest in Jaguar. But Ford's tup execu- 
tive, Red Pnling p will continue driving a 
Lincoln, and not a Jag, ns his personal 
transport at ion machine. “ITI stick with 
what I've already got, 1 ' Poling told PM, 
Meanwhile, Ford’s headquarters in 
Dearborn, Michigan is seringa sprinkling 
of new Jaguars in parking lots and test 
tracks. 4l We’ll help (Jaguar) with testing 
and technology/’ Poling says, Hj but we 
doift plan any huge increase in sales/ 1 wm 



4 2 



POPULAR MECHANICS * MARCH F990 



